ELECTR0I1ICS 


Australia 


HIFI 

NEWS 


NOVEMBER, 1975 
AUST. 80c* NZ $1.00 



COVER: 

COMPUTER FOR 
PROGRAMMING 
STUDY AT HOME 


TV EDUCATION 
VIA SATELLITE 

DATA SYSTEM 
FOB THE BLIND 

UNIT PROTECTS 
HIFI SPEAKERS 

DIGITAL ALARM 
CLOCK USES LSI 

EASY TO BUILD 
RF Q-METER 












egistered for posting as a periodical — Category B 




From Sony research... 
a totally new turntable system 



Sony PS-4750 

Superb Fidelity from Today’s Most Advanced Direct Drive 


Audio experts the world over have been waiting 
for it... Sony’s incredible PS 4750, the ultimate 
turntable system. 

State of the art takes on a new meaning with the 
PS 4750, probably the quietest turntable ever 
made. 

In one elegant design Sony has reduced rumble, 
feedback wow and flutter to minute levels far 
beyond hearing and virtually beyond measurement. 
Wow and flutter for instance is an amazing 0.03% 
(wrms.) Signal to noise is better than 70 dB (DIN-B). 
Sony achieved this in a number of ways: 

First, all the belts, pulleys, idler wheels and other 
paraphernalia used in conventional turntables to 
make the turntable spin at the record’s speed, 
instead of the motor’s, have been eliminated. 

The Sony PS 4750 has no need for these trouble¬ 
some, noisy and fluttering parts, because its 
slow-revving D.C. motor is directly coupled to the 
platter. 

Speed accuracy takes on new meaning with 
another Sony breakthrough, the “Magne-disc 
Servo Control.” 

Through a unique multi-gap head, this system 
automatically reads turntable speed through speed 
detective signals magnet-coated on to the turntable 
rim. Should there be any deviation induced by 
fluctuations in power supply, it immediately 
“instructs” the servo motor to make micro- 
accurate adjustments. 


Another triumph of Sony research is the very 
material used to make the cabinet and turntable, 
B.M.C., developed specifically for audio use 
because its damping and resonance characteristics 
are 30 per cent better than the conventional 
aluminium diecast. B.M.C. is also virtually free of 
expansion or contraction, freeing the design of 
any problems arising from temperature changes. 

Sony innovation didn’t stop there. Look at the 
revolutionary rubber disc supports. These insulation 
mats are of a unique design which firmly grips the 
record, effectively insulating the disc from vibration 
when the turntable revolves. By preventing 
vibrations, these mats contribute to the stereo 
effect and significantly improve presence. 

The precision tonearm is a universal type which 
accepts all quality shells and cartridges. Some of 
the Sony PS 4750’s other advanced features are: 
stylus pressure adjustment (0-3 g), anti-skate 
compensator, viscous-damped (up and down) arm 
lifter, see-through stroboscope, independent pitch 
control (+ 4% on both 33 Vb and 45) and large 
insulator legs for effective prevention of audio 
feedback. 

If you’ve been waiting for the ultimate turntable, 
you need wait no more. The superb Sony direct- 
drive PS 4750 is here. 
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Developed in our laboratory, this loud¬ 
speaker protector will protect your expen¬ 
sive loudspeakers in the event of an 
amplifier malfunction. As well, it will 
eliminate switch-on "thumps". Details on 
page 34. 



Designed for improving the signal to noise 
ratio from old movie sound tracks, this 
sharp-cut low-pass filter unit is compatible 
with the optical/magnetic preamp 
described last month. Constructional 
details on page 42. 

On the cover 

Our cover this month shows the Opus 
mini-computer which is being lent to 
students at Britain's Open University as 
part of a computer course. Developed for 
teaching purposes, the Opus offers many 
of the facilities found in commercial 
computers, including a store with 120 
addressable locations, a 1 2-key key¬ 
board, console switches and seven- 
segment displays. Cost is said to amount 
to only £13 per student. (Photograph 
courtesy British Information Service.) 
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“A low-priced high-speed print-out system,reliable and adaptable" 


The Philips Mosaic Printers 

speak your language. 




Our 60 SA/SR mosaic printer is a low priced 
print-out system which surpasses many 
higher-priced competitors in performance 
and reliability. The system comprises a 
printer and drive/control module that prints 
a twenty-character line and returns the 
carriage within one second. Quietly! 

Choose from two character modules — 

20 character numerical; or 64 character 
alpha numerical with MOS memory control. 


It’s reliable and maintenance is negligible. 
The moving parts are the simplest ever — 
only seven needles and the transport 
mechanism. All the hard work is done by 
electronics. And we’ve kept it small and 
light. 

And now two new mosaic printers: 

1. The 115 SA/SR — DC version with 
115mm wide paper. 

2. The 250 SA/SR — A4 page printer which 
operates at 100 characters/SEC 
continuous, or up to 30 characters/SEC 
in character by character mode. 


For further information 
contact ELCOMA Electronic 
Components & Materials, 

Box 50, Post Office, Lane Cove, 
New South Wales 2066. 
Telephone 421261 or 420361. 
Branches in all states. 

ELCOMA 


PHILIPS 


153.102 
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Paperless news—but how soon? 

In a recent public statement Mr Talbot Duckmanton the general manager of the 
ABC disclosed that his organisation is interested in introducing an electronic news¬ 
paper system in Australia, along the lines of the Teletext/Ceefax/Oracle system being 
tested in Britain. Readers who saw our rather timely article on this system in the 
October issue were no doubt in a good position to evaluate the proposal. 

Certainly the broad concept of disseminating news and other service information 
in this fashion has a lot of merit. Conventional newspapers are undeniably wasteful 
as a means of achieving this end, particularly in view of the fact that only a relatively 
small proportion of the information in any one copy is actually read. 

Naturally enough, conservationists have expressed concern for the large amounts 
of paper used in newspaper production. Wastage of material resources like paper 
is certainly involved, although some recycling does take place. Ultimately a propor¬ 
tion of newspapers is pulped and used to make lower grade paper products such 
as wrapping paper, but probably a major proportion is effectively lost. 

No less important in the long term is the physical energy expenditure and human 
labour required not only to print newspapers but also to distribute them to the disper¬ 
sed end users. The electrical energy used by the printing presses and the fuel used 
by the distribution transport are very significant, the more so because unlike paper 
they cannot be recycled. 

Any system which replaces this "hard copy" approach with one involving 
electromagnetic propagation of the required information directly to the end user 
is bound to be less wasteful, and therefore more desirable in the long term. However 
this is not to say that the transition from one to the other will be an easy one, to 
be embarked upon lightly. 

For one thing, as our article last month pointed out, there is a tech¬ 
nological/economic "viability hurdle" to be overcome before systems like Teletext 
can become practical. Until the cost of adding the required decoding circuitry to 
TV receivers can be brought down to a few tens of dollars, probably by developing 
a suitable LSI integrated circuit, the system will not be attractive; yet the integrated 
circuit makers are naturally unwilling to make the huge investment necessary to 
produce the required LSI device, without assurance of a large market. 

Another important consideration is public acceptance. Despite the highly ineffi¬ 
cient nature of traditional newspapers, and the fact that very few people really need 
or take advantage of their "hard copy" presentation, old habits die hard. We humans 
are used to having our news impressed upon our own private wad of paper. We 
find it comforting, and I suspect it will take quite a lot of public education before 
we will be prepared to part with our ink-stained security blankets. 

In short, then, while the idea of Teletext is a good one, we don't suggest that 
you hold off buying a colour TV set until you can have one with Teletext decoding 
built in! 

—Jamieson Rowe 
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ANTI-CORROSIVE ALLOY RESISTS FLUXES - 
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^ B Provide intense heating power: 

The patented heating concept located right behind the 
tip provides tremendous heat output to get the iron hot 
fast; then keeps the temperature under your control to 
complete every joint faster. 

2. Let you control the power: 

Should you encounter a heat sink which would rapidly 
drain away tip heat (e.g. thick metal or a need for plenty 
of molten solder) your finger switch provides another 
burst of heat to keep the copper tip at correct 
temperature. Normally only heavy Irons have this 
capacity and take a long time to heat — and cool. 

3. Put this heating power right at the tip: 

A perfect iron has its heat source right at the surface of 
the tip — inefficient irons have their’s up the barrel. The 
Superspeed range generate their heat on the copper tip 
itself, hence the intense concentration. 

4. Lets the tip run cool when not actually soldering: 

The tip stays tinned longer and lasts much longer 
because it switches off when you let go the handle. This 
feature plus a low heat conductivity stainless barrel 
keeps the handle cooler. 

5. One iron replaces several: 

With normal irons, you need several different sized 
irons to cope with various jobs and avoid the risk of dry 
or weak joints. Scope has designed an iron that does 
the work of any other iron from 10 watts to 150 
watts. 
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SUPERSPEED USER SELECTION DATA ^ 


V. 


Scope products are available from all electrical wholesalers 



Superspeed 

Mini 

Superspeed 

Low heat conductivity barrel 

Yes 

Yes 

Non-corrosive barrel 

Yes 

Yes 

Weight (without leads) 

100 grm 

50 grm 

Heating up time for 40/60 
solder from cold 

5 sec. 

5 sec. 

Heating up time for aluminium 
solder from cold (450°C) 

14 sec. 

12.5 sec. 

Heating up time for hard silver 
solder from cold (630°C) 

32 sec. 

29 sec. 

A conventional iron to do the 

up to 

up to 

75W 

same work would need to be— 

150W 

Diameter of barrel 

9.5 mm 

6.4 mm 

Choice of copper tip shapes 

Yes 

No 

Cable lugs fitted 

Yes 

Yes 

User Preference Guide: 

Electronic Service work 

TV with vac. 

Solid State 


tubes 

equipment 

Electronic and Hi Fi hobbies 

2nd pref. 

1st pref. 

Electricians and Linesmen 

1st pref. 

not 

Home Handymen and Farmers 

1st pref. 

recommended 

not 

Model making — Mechanical 

Hobbies 

1st pref. 

recommended 

2nd pref. 
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IRH COMPONENTS 

DIVISION OF NATRONICS PTY LIMITED 

The Crescent, Kingsgrove, N S W. 2208 Ph. 50 0111. 
ELECTRONICS Australia, November, 1975 


J Please Post free illustrated SCOPE literature 

■ NAME - _ 


ADDRESS. 


■ CITY _ 

L... 


.POSTCODE. 










































let you take care of it yourself 



r reco 

and to maintain your favourite 
tapes. Splicers, tweezers screw¬ 
driver, leaders, L clips, etc. 

BASF also have a full range of 
accessories you can buy 
separately: empty spools, library 
packs, leader tapes, splicing tapes, 
dispensers, switch foils, spool 
labels, tape clips, tape index cards, 
etc. All to let you present your 
recorded sound the way you want 
to. Split second editing, your own 
music programming, awkward 
pauses eliminated, slick 
professional sound! 


: tape, or cassette, sound 
..ilxing, microphones, editing and 
splicing, recorder maintenance, 
adding sound to film, and more. 
120 pages with 100 illustrate 
and diagrams. 


Sole Australian Distributors: 

MAURICE CHAPMAN & COMPANY PTY. LTD. 

Sydney: 276 Castlereagh Street, Sydney 2000. 
Melbourne: 146-150 Burwood Rd.,Hawthorn,Vic.3122. 
Brisbane: 123 Abbotsford Road, Mayne, Qld. 4006. 



BA4711 
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The new Apan BRA 121 Series 4000 


Integrated hydraulic cue device. Semi-automatic 
4 channel ready. Servo assisted. 1 

The top of the range semi-automatic. Strobe edge aluminium turntable. \ 
Electronically controlled A. C. servo assisted motor rear mounted. An \ 
incredible wow and flutter of 0.08%. Superior Jelco MC 14D cartridge \ 

4 channel ready. For full 4 channel CD 4 sound, change the stylus to \ 

Jelco ND-IX or slip in the complete Jelco 4C-IX cartridge. \ 

You can’t go past the Apan BRA 121 Series 4000. 1 

Ask your dealer to show you. . | 


Ralmar Agencies, 

71-73 Chanclos Street, 
St. Leonards. 

N.S.W. 2065 
Telephone 439-4352. 

Agents and distributors 
throughout Australia. 


Also available 
BMU 121 Manual 
BRU 121 Semi-Automatic 
BFU 121 Fully Automatic 
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Listening to 
music in the home 


When we listen we become engrossed in 
the music and, with good equipment, we 
can often obtain the same satisfaction that 
we would enjoy in the concert hall. Of 
course, there are differences between the 
real and the reproduced. Many of these 
we recognise as such; we come to terms 
with them and they do not intrude. 

More serious perhaps are the distortions 
which we do not consciously notice but 
which are nevertheless continuously 
producing a contradiction between the 


actual and the imagined. They produce 
listening fatigue, a condition detrimental 
to the true objective. These distortions 
have little to do with the popular 
conceptions of HI-FI or LO-FI sound; on 
the other hand they have much to do 
with good or bad engineering. 

For free literature, contact the sole 
Australian agent, British Merchandising 
Pty. Ltd., 49-51 York Street, Sydney. 
Telephone 29-1571. 


QUAD 

Products of The Acoustical Manufacturing Co. Ltd. 

for the closest approach to the original sound 

QUAD is a Registered Trade Mark 
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A new approach to organ design 

Integrated injection logic (l 2 L) and emitter coupled logic (ECL) are cur¬ 
rently making headlines in the technical press but, already, they have 
found their way into prototype electronic organ circuitry. A new device 
from Philips, Eindhoven, offers a potential alternative to the octave 
generator ICs which are, themselves, relatively new. 

by NEVILLE WILLIAMS 


Broadly speaking, the designer of an 
electronic organ or other such 
instrument has three main design 
options. 

The first is to use separate oscillators 
to provide the various pitches, the advan¬ 
tage of the method being that separate 
oscillators can provide some random¬ 
ness of pitch and phase, equivalent to 
that in a pipe instrument. 

Offsetting this advantage is the fact 
that periodic overall tuning is necessary 
and the pitch can only be modified by 
complete re-tuning. Nowadays, this 
approach is mainly the preserve of large, 
elaborate instruments envisaged as a 
direct substitute for their pipe counter¬ 
parts—either classical or popular. 

A second major approach-and a rela¬ 
tively new one—is to acquire and store 
information about waveforms in a digital 
form, typically involving read-only 
memories (ROMs) and punched cards. 
When a player operates the quite 
ordinary registration tabs and playing 
keys, internal computer style technology 
invokes and assembles the required digi¬ 
tal information. It is then transformed 
into an analog signal and applied to con¬ 
ventional amplifiers and loudspeakers. 

This approach makes available to the 
designer a whole array of sophisticated 
digital technology, which would other¬ 
wise have no place in organ design. 
However, it has important implications in 
terms of signal component frequency 
and phase, because data repetition rates 
must relate ultimately to the basic 
"clock" frequency. It obviates any 
problems with tuning or tuning drift, 
facilitates increments in overall pitch but 
also eliminates any natural randomness 
between the tone sources. 

The third major approach-and far and 
away the most popular—is to provide the 


twelve basic semitones for an octave at 
or above the top frequency range of the 
instrument. Frequency dividers are then 
used to generate the basic tones for 
progressively lower octaves. 

Originally, ordinary tuneable L/C 
oscillators were used to provide the top 
reference octave, adding up to an 
instrument which required limited 
tuning, allowed for some randomness 
between intervals within the octave, but 
no randomness between the same note 



Block diagram of the new Philips proto- 
type organ tone generator. Driven by an 
8MHz (approx) oscillator; the first chip 
provides all "C" tones required by the 
organ, if necessary frequency modulated 
for vibrato. It also provides an 8MHz 
drive for the next chip, providing all the 
"B" tones. 



The basic 8MHz (approx) oscillator may 
be crystal locked or may be an L/C cir¬ 
cuit, as desired. The circuit suggested by 
Philips has adequate stability, remember¬ 
ing that any slight drift affects the pitch 
of the organ as a whole, not the critical 
intra-octave intervals. 


in different octaves. The basic pitch 
could only be changed by re-tuning the 
twelve master oscillators. 

More recently, the twelve master 
oscillators have tended to give place to 
a single master oscillator, usually at about 
2MHz, followed by logic circuitry divid¬ 
ing down to a reference super-octave of 
tones closely approximating the tem¬ 
pered scale. As before, a chain of 
flip-flops divides down each note of this 
reference octave to provide all the basic 
frequencies required by the keyboards. 
The high frequency master oscillator can 
be variable tuned to provide desired 
changes in pitch, or it can be crystal 
locked, or switched in predetermined 
increments. 

Whatever the detail, however, all tones 
in a master-oscillator-divider type organ 
are frequency and phase-interlocked 
and designers have to resort to phase 
modulation of one type or another to 
simulate the randomness of an acoustic 
instrument. 

For the many manufacturers of this 
type of instrument, some kind of an 
ultimate seemed to have been reached, 
not long ago, with the release of inte¬ 
grated circuits which contained all the 
logic circuitry necessary to produce a 
reference super-octave from one 2MHz 
crystal oscillator or its equivalent. Other 
ICs provided the necessary divider 
chains to supply the manuals and pedal 
clavier. Circuitry which had previously 
involved large arrays of valves or, later, 
discrete transistors, was therefore con¬ 
centrated in a few ICs on a relatively 
modest PC board. 

Now, it seems, Philips are working on 
an approach for a master-oscillator- 
divider organ which will offer still further 
economies. Instead of the complex and 
relatively costly 1C to generate the super¬ 
octave, they have come up with one 
using l 2 L and ECL technology which 
accepts the signal from a master oscilla¬ 
tor at about 8MHz to produce twelve 
outputs: eleven octave-related tones 
necessary to supply a particular note in 
all manuals, together with one output 
which is lower than the original 8MHz 
drive signal by the twelfth root of 2, or 
one semitone. 

Typically, one of the new 16-pin ICs 
might be fed from a master oscillator at 
a frequency of 8.572846MHz. Dividing by 
2 9 , it would produce 16744Hz; by 2 10 it 
would produce 8372Hz and so on for all 
the "C" notes down to 2’" and an output 
at 8.091Hz. In addition to these audio 
frequencies, the 1C would also produce 
an output 8.0917202MHz, which is suit¬ 
able for driving another exactly similar 
1C; this would produce all the "B" notes 
and, in turn, drive for the "B-flat" 1C. 

While, on the surface, it might appear 
that the new approach merely distributes 
the same functions differently in a similar 
number of 1C packages, the early 
implication seems to be that an economy 
will result from using twelve of the new 
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(and identical) ICs, which require no 
external components other than the mas¬ 
ter oscillator and a simple series resistor 
between the outputs and the keying cir¬ 
cuitry. 

A further advantage is that, by dividing 
down from 8MHz rather than the more 
usual 2MHz, a closer approach can be 
achieved to a mathematically precise 
tempered scale. The maximum deviation 
occurring in any octave is 49 parts per 
million or .0049%. 

For straightforward instruments, the 
bank of ICs can be fed from a relatively 
simple L/C oscillator, which can be ren¬ 
dered intrinsically very stable by careful 
design, while nevertheless allowing its 
frequency to be modulated to provide 
vibrato effects. Since all pitches are 
derived from the one master oscillator, 
any deviations, whether deliberate or 
incidental, affect the overall pitch of the 
instrument but not its internal frequency 
relationships. 

Typically, the entire tone generating 
system can be assembled on one PC 
board measuring 4 x 30cm. 

For more elaborate instruments such 
an economy of space and circuitry makes 
it relatively easy to incorporate additional 
generator systems, depending on 
requirements, these can be used to 
obtain vibrato and non-vibrato options, 
"celeste" or off-tune "chorus" effects, 
glide tone effects and so on. Again, with 
an additional divider circuitry available, 
the whole system can be stepped 
towards or away from the master oscilla¬ 
tor, effecting transposition of all the 
keyboards a semitone at a time. 

QUADRAPHONICS: While there are 
plenty of "knockers", Edward Tatnall 
Canby, writing in "Audio" magazine, 
seems more keen than ever about 
quadraphonic systems. His renewed 
enthusiasm flows from the latest genera¬ 
tion of quadraphonic equipment which 
he has been closetted with—CD-4, SQ 
and QS. 

While he is more enthusiastic than 
specific, the message that comes through 
is that the new generation of equipment 
really works, with controls, circuit tech¬ 
niques and automatic this-and-thats 
which wrap up what might have been 
seen before as loose ends. 

Canby isn't inclined to argue too much 
about the particular system; each has its 
plusses which show up most strongly 
with certain types of program material 
but, for Canby, any kind of quadraphonic 
is likely to be preferable to plain two- 
channel stereo. 

He admits that the new hardware is 
gimmicky and costly but, for him, the 
important thing is that it seems to have 
solved the outstanding technical prob¬ 
lems. From here, it should be a downhill 
run to wider public acceptance, as the 
hardware is simplified and cheapened, 
while still doing the same job! 

JVC, meanwhile, is optimistic about 4- 
channel but certainly doesn't see the 
future as a "downhill run". 


NEW PHILIPS AUDIO EQUIPMENT 



Backed by the Company's largest- 
ever promotion for their audio 
products. Philips have recently 
launched a variety of new items of 
special interest to Australian hifi 
enthusiasts. Included is the motional 
feedback loudspeaker and the elec¬ 
tronic turntable mentioned in July. 

Pictured above is the complete 
domestic system 850, which is 
expected to market at a recom¬ 
mended retail price of $440. It 
includes an AM/FM radio, with capital 
city AM stations marked on the dial. 
The amplifier has all the usual controls 
and facilities for connection to exter¬ 
nal tape equipment. 

For those requiring a separate 


tuner/amplifier, .Philips are offering 
the RH750 pictured below. With a 
power output of 13.5W per channel 
into 4 ohms, the RH750 has facilities 
for phono, tape and microphone 
input, and all the normal controls 
expected in a hifi installation. Both 
tuners—AM and FM—have built-in 
aerial provision, adequate for all but 
poor locations. A tuning meter at the 
top left corner of the panel serves 
both reception modes. Rated signal- 
/noise ratio for the FM tuner is 65dB 
and stereo separation 34dB. For the 
AM tuner, the rated signal/noise ratio 
is 45dB. Recommended retail price 
for the RH750 AM/FM 
Tuner/amplifier is $239.00. 


Conforming to the 
currently popular "military 
look " Philips model RR260 
(pictured at right) offers 
AM and FM radio , com¬ 
bined with a full cassette 
recorder with built-in con¬ 
denser microphone. 

There is provision for exter¬ 
nal plug-in microphone 
and external speaker , 
headphones and remote 
control. Recommended 
retail price is $99.00. 
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HIFI NEWS 


At the most recent US hifi show, a JVC 
survey indicated that over 50% of pros¬ 
pective customers were interested in 4- 
channel sound but lost interest when 
they came up against dealer confusion 
apathy. 

Accordingly, JVC America is currently 
setting up so-called "Quadracenters" 
throughout the USA intended to give 
customers the opportunity to hear the 
whole range of their 4-channel equip¬ 
ment under properly controlled cond¬ 
itions: receivers, amplifiers, demodu¬ 
lators, tape decks, loudspeakers, etc. 

The Quadracenters will be staffed by 
salesmen who have been through a 
course covering 4-channel concepts and 
installations. They are backed by a 
special "Hot-Line" service, where cus¬ 
tomers have the opportunity of making 
toll-free calls to the JVC National 
Quadracenter aimed at helping them 
with any difficulties related to 4-channel 
sound. 

QUAD RECORD INVENTORIES: Record 
company attitudes are continuing to shift 
in the matter of the release and stocking 
of quadraphonic versions of new 
releases. 

As noted last month RCA have moved 
away from their original plan to rely on 
the CD-4 pressings, where issued, to 
cover the complete market: quadra¬ 
phonic, 2-channel stereo and mono. 

Superficially, this is possible because 
the extra information in the supersonic 
FM channels is ignored by non-CD4 
equipment. All signals in the main chan¬ 
nels simply revert to the front arc, as it 
were moving straight forward, the end 
result being a close approximation of 
what one would expect from a 2-channel 
stereo version. 

As indicated RCA ran into a credibility 
problem: customers didn't seem to get 
the message that the discs were compa¬ 
tible; when they couldn't find an ordinary 




Employing no less than 
six separate drivers, the 
Pioneer CS-911 loud¬ 
speaker system (pic¬ 
tured) is aimed at the 
top end of the hifi 
market. The bass end is 
handled by a 15-inch 
(38cm) woofer, while 
two 10cm roll-surround 
units cover the mid- 
range. 

For the top of the range, 
three more drivers are 
used: one 77mm cone 
tweeter and two 57mm 
cone "super tweeters". 

Rated frequency range is 30Hz to 22kHz, 
while the power handling capacity is 
given as 150 watts. Impedance is 8 ohms. 
3-position switches on the front panel, 
behind the removable grille, permit the 
middle and treble balance to be varied 
according to user preference. 

The system features a new carbon fibre 
cone material, developed jointly by 
Pioneer and Toray Industries of japan. 
Basically, the new material is produced 
by heat processing organic fibres to 


produce carbon fibres, then surface 
processing with polyvinyl alcohol to 
ensure good integral adhesion. Pioneer 
say that the carbon fibre cones offer a 
high modulus of elasticity, combined 
with mechanical strength, low density 
and weight, and high dimensional 
stability. 

For further information: Pioneer Elec¬ 
tronics Australia Pty Ltd, 178-184 Boun¬ 
dary Rd, Braeside, Vic 3195. Tel 90-9011. 


PIONEER 

CS-911 


"stereo" version, they settled for some¬ 
thing else. And, of course, there were 
those who knew the technical story but 
had reservations about the durability of 
pressings carrying a supersonic modula¬ 
tion which, for them, was redundant. As 
a result, RCA have amended their "CD-4 
only" policy and have issued "stereo" 
versions where it seemed appropriate to 
do so. 

Now comes the news that EMI in 
Britain have made just the reverse 
decision with a number of their quadra¬ 
phonic classical releases. Rather than 
issue separate "SQ" and "stereo" ver¬ 
sions, EMI have produced stereo/quad¬ 
raphonic pressings carrying a rectangle 


What is the best kind of 
bearing for a playing 
deck? The one likely to 
produce the least rum¬ 
ble? The answer, 
perhaps, is: no bearing 
at all, in the mechanical 
sense; instead, the turn¬ 
table is supported by 
the repulsion effect of a 
magnetic field. A British 
"Gale" turntable of this 
type was exhibited 
recently at the Sydney 
Hifi show, while a new 
Stanton design at left 
uses magnets both to 
support and to drive the 
turntable. 


symbol. It parallels the position noted for 
France, where SQ pressings are often 
sold with ordinary stereo labelling. 

Unlike the CD-4 discs, the quadra¬ 
phonic information lies totally within the 
audio band and will be reproduced in the 
stereo version, however appropriate or 
peculiar the various phase relationships. 
The producers have to study each record¬ 
ing on its merits and arrange the mix- 
down so that the end result is acceptable 
in all playing models. From reviews 
published overseas, the exercise has 
proved to be entirely successful. 

COPYRIGHT SITUATION: Prompted, 
fairly obviously, by recent imports and 
seizures of "pirate" cassettes in Australia, 
the ANZ Musical Copyright Agency has 
issued a letter summarising the official 
copyright situation covering records and 
cassettes of musical works. Over the sig¬ 
nature of Manager A. J. Turner, the letter 
reads as follows: 

It has become apparent that not all 
persons engaged in the business of 
importing, distributing or retailing 
records or pre-recorded tapes obtained 
from overseas suppliers are aware of 
their responsibilities under the Copyright 
Act 1968. The following information has 
therefore been made available on behalf 
of this Agency's principals to publicise 
those responsibilities and the facilities 
provided by this Agency to assist all such 
persons in meeting their responsibilities. 
(1) ANZ Musical Copyright Agency is 
the licensing division of AM PAL and 
represents the majority of Music 
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Publishing Companies who own or control the 
copyrights for Australia in most music in current use. A 
major purpose of the Agency is to provide for the music 
industries a convenient central office for the licensing of 
the importation and sale of recordings of musical works 
and for the collection of royalties in respect thereof. 


(2) It is an infringement of copyright for any party to import 
into Australia for re-sale any records or cassettes contain¬ 
ing copyright musical works without the prior permission 
of those who control the relevant copyright for Australia 
or their representatives. This permission cannot be given 
validly by an overseas exporter who only controls 
copyright in the country of manufacture or export. 
(Copyright Act, section 37.) 

(3) Any wholesaler or retailer who sells imported records 
of music which have not been properly licensed for 
importation by the Australian copyright owners can also 
be liable for infringement of copyright. (Copyright Act, 
section 38.) 


(4) Applications for permission to import records and cas¬ 
settes containing copyright music should be addressed 
to ANZ Musical Copyright Agency, P.O. Box Q123, 
Queen Victoria Building, Sydney, N.S.W. 2000. The 
detailed information to be included in such applications 
is available upon written request to the Agency. 



Wholesalers and retailers, in order to avoid risk of 
liability, before purchasing records made in any overseas 
country, should enquire from this Agency as to whether 
such records have been imported with proper copyright 
clearance. 


(6) This Agency is available to provide information and assis¬ 
tance to any importer, wholesaler or retailer in relation 
to the copyright in musical works and enquiries will be 
welcomed. 


PORTABLE PLUS: Portable transistor radios have been 
decked out with AM, FM and shortwave bands, cassette tape 
facilities, a wide variety of styling features and just about 
everything else one could think of. But Matsushita Electric's 
latest National RF-1300 has an inclusion that certainly would 
not have occurred to many up to this point in time: an elec¬ 
tronic rhythm generator! 

Borrowing the technology developed for electronic 
organs, the unit offers a choice of eight different rhythms— 
twist, waltz, ballade, etc-produced by synthesised cymbals, 
snare drum, bass drum and high hat. 

The model has provision for interconnection to 
microphone, electric guitar, tape recorder, record player, or 
another radio, and has provision to adjust the tempo to the 
precise speed required. Presumably the user can superim¬ 
pose a locally generated beat on external program material 
or just listen to the beat for as long as he/she likes. 

Nor are they stuck with a few milliwatts of power. The 
RF-1300 supplies 5 watts to a 16cm twin-cone speaker. It can 
be operated from AC mains, car battery supply or ten D-size 
torch cells. 

NOW WE SCAN SPEAK! It was announced some time ago 
that Ortofon, well known for their phono cartridges and play¬ 
ing arms were planning to enter the loudspeaker business. 
The basis for the expansion has now been revealed. 

After lengthy negotiations, Ortofon Manufacturing A/S has 
taken over Scan Speak, the Danish loudspeaker 
manufacturer. Scan Speak has been the supplier to many 
local Danish companies but has also marketed the Scansonic 
speaker systems on an international basis. 

Ortofon's Managing Director, Erik Rohmann, has assumed 
control over the total company, now employing 400 people, 
while Bent Thomsen is Sales Manager with responsibility for 
the Scansonic product program. & 


Fantastic 

double offer! 



PACKAGE N°1 


(ELECTRONIC) 

LX.D QUARTZ 
DIGITAL WATCH 


Displaying in large bright 


numbers HOURS — 
MINUTES —SECONDS. 
Finished in stainless steel 
case and matching 
bracelet. 12 months 
guarantee. 


CALFAX 

CALCULATOR 


8 Digits, 5 Functions, 
% Key, Zero 
Suppress. Auto and 
Manual Constant. 


PACKAGE N°2 

(ELECTRONIC) 


LX J) QUARTZ 
DIGITAL WATCH 


\ Displaying in large bright 
\ numbers HOURS — MINUTES 
/ — SECONDS — DAY — 

DATE. Finished in 5 Micron 
i Rolled Gold with matching 
3 bracelet. 12 months 
guarantee. 


CALFAX - 
CALCULATOR 


9 Digits, 5 
Functions, Memory, 
% Key, Zero 
Suppress, Auto 
Constant, Entry 
and Error overflow 
sign. Auto battery 
saver cut-off. 


DIRECT FROM SOLE IMPORTER 


Micro-Electronics 

Shop 17, National Mutual Arcade. Perth, W.A. 6000. Tel.: 25 3540 


PLEASE SEND: PACKAGE No. 1 (No. of Sets) Set(s) $99.00 each 

PLEASE SEND: PACKAGE No. 2 (No. of Sets) Set(s) $169.00 each 

I ENCLOSE ( ) CASH ( ) CHEQUE ( ) MONEY ORDER TOTAL $ 

NAME 

ADDRESS C0DE 
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Computerised modelling & laser 
techniques aid loudspeaker design 


Currently considered the weakest 
link in the audio reproduction 
chain, loudspeaker systems are 
coming in for a great deal of 
research and development atten¬ 
tion, with both Philips and Wharfe- 
dale using lasers to show up 
standing wave patterns in cones. 

Although the quality of loudspeakers 
has been considerably improved in 
recent years, loudspeaker design has 
been more a question of intuition and 
practical experience, rather than a quan¬ 
titative understanding of the behaviour 
of loudspeaker cones. Engineers have 
long had to deduce what might be going 
on in cone and voice coil assemblies, 
relying on roundabout means and sub¬ 
jective judgements to confirm those 
deductions. 

Reacting to this situation, Philips 
Research Laboratories in Eindhoven, The 
Netherlands, has developed a new com¬ 
puterised modelling technique as a step 
towards overcoming loudspeaker design 
problems. 

The new modelling aid, developed by 
F. M. Frankort, enables the designer to 
perform a theoretical analysis of 
loudspeaker behaviour. This is done by 
using a computer to solve 12 simul¬ 
taneous differential equations for a large 
number of frequencies and for various 
types of speaker cones. 

In this way it has proved possible, for 
example, to calculate the frequency 
characteristics of the sound pressure and 
the radiated sound power as a function 
of the geometry and properties of the 
cone material. 

In order to verify the theoretical results 
on an experimental basis, mechanical 
vibrations of the cone were visualised 
holographically (see photographs). In 
addition, the velocity of the coil, the 
sound pressure, and the sound power 
levels of the loudspeaker were recorded 
as a function of frequency. 

At low frequencies the cone vibrates 
as a rigid entity. Above a certain 
frequency, standing waves appear on the 
cone surfaces. These can clearly be seen 
in Figs. 1 and 2. 

Fig. 1 is an interferogram, obtained 
holographically, of a cone driven at a 
frequency of 2000F1z. At this frequency, 
nodes and antinodes begin to appear 
along the periphery of the cone. 

In Fig. 2 the drive frequency was 
9000Hz. The whole surface of the cone 
is now covered with patterns of nodes 
and antinodes, and the cone radiates 
little sound. 

Experimental results agree quite well 



Fig. 1: interferogram of a speaker cone Fig. 2: interferogram of a speaker cone 

driven at a frequency of 2kHz. driven at a frequency of 9kHz. 


L 


P 


Fig. 3: sound pres¬ 
sure level ip as a 
function of fre¬ 
quency on the axis of 
an 8in speaker. (Solid 
line experimental 
dashed line theoreti¬ 
cal.) 



with theoretical predictions. The graph 
illustrates the satisfactory agreement 
obtained between the measured and cal¬ 
culated frequency response of the sound 
pressure level (Lp) on the axis of an 8in 
loudspeaker in a box (solid line, 
experimental; dashed line, theoretical). 

Philips state that the new computer¬ 
ised analysis technique could eventually 
lead to further improvements both in the 
method of design and in the quality of 
loudspeakers. 

Meanwhile, at the Wharfedale factory 
in England, only a stone's throw from 
where Gilbert Briggs created the 
brand-largely on subjective evaluation 
—Technical Manager Ken Russell and 
Senior Projects Engineer Alex Garner are 
combining the traditional approach with 
modern instrumentation and laser 
analysis. 

To give some direction for their cur¬ 
rent work, the Wharfedale Research 
Department produced a brace of "black 
boxes" which are used in conjunction 
with a high quality amplifier/loud¬ 
speaker system to introduce identifiable 
resonance and intermodulation effects. 


The subjective significance of these 
effects can be gauged, as necessary, by 
enlisting the aid of listening groups, 
expert and otherwise. 

By such techniques the Wharfedale 
team have been able to establish that 
damaging colourations can be due to 
low-Q resonances in the mid-range-the 
kind'of effect that has traditionally been 
overlooked or dismissed somewhat 
lightly when viewing ordinary pen- 
plotted response curves. Armed with this 
kind of information, the laser becomes 
a valuable tool in exposing how such 
effects might be occurring in typical cone 
structures. 

Using techniques developed by holo¬ 
graphy expert Peter Fryer, PhD, a single 
laser plate, similar in appearance to those 
in Figs. 1 & 2, can be made to yield the 
equivalent of a 3D movie as the eyes are 
moved to view the hologram from dif¬ 
ferent angles. Already the team has been 
able to pin-point the effects of voice coil 
terminations in tweeters, and a variety of 
other effects in sandwich cones, which 
can be countered once they have been 
positively identified. ® 
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TEN YEARS FROM NOW, 

WILL THE BEST ELECTRONIC ORGANS 

BE BUILT . . . 

LIKE THIS? OR THIS? 



If you choose the system at the right, 
score yourself way ahead. Modern, 
digital large scale integrated micro- 
circuits are the way of the future. 
Among other advantages, perhaps the 
greatest is their ability to deliver exact 




results consistently, year after year. 
Applied to organs, this means a virtual 
end to the routine periodic mainte¬ 
nance heretofore considered an 
inevitable companion to consistent 
sound and performance. 

Benefits like these, plus others, need 
not take ten years to obtain. They are 
obtainable today, in the "years ahead" 
Allen Digital Organ, an instrument fast 
becoming a legend of our time. 


ALLEN ORGANS (AUST.) 

39 ROLAND AVENUE, WAHROONGA, N.S.W., 2076 
32 WOODHOUSE ROAD, DONCASTER EAST, 3109 

| | Please send information on the Digital Computer Organ. 

□ Enclosed is $3.00 plus postage; send stereo demonstration record. 

NAME -—-- 

ADDRESS ---- 
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An integrated 


1/ Switches toggle, rocker, paddle, push¬ 
button in many shapes and sizes (incl. 
illuminated styles) 

2/ Connectors P.C. edge, multi-circuit, 
heavy duty, BPO and DEF approved 

3/ Switches rotary, lever key, thumbwheel, 
touch-activated (incl. illuminated) 

4/ Lamps & indicators filamentary, neon and 
LED sty les 

5/ Potentiometers moulded carbon track and 
wire-wound of both commercial and 
professional standard 

6/ Optoelectronic devices LDR’s, LED’s, 
photodiodes, phototransistors, photocouplers 
and 7 segment, alphanumeric and cold cathode 
displays 

7/ Capacitors tantalum, electrolytic, chip 
ceramic, variable ceramic, precision piston 
trimmers 

Resistors metal glazed 1/16 Watt, 30 to 
lOOOMn 


8/ Batteries nickel cadmium (rechargeable) 
and lithium (primary) 

Sonalerts electronic audible signals 
9/ Dry reed inserts and relays 


10/ Microelectronic I.C.’s communication, 
audio and power control styles, MOS devices, 
high speed dividers, microwave devices 
(X-band etc.) 


nuclei 
of quality. 


Melbourne Plessey Australia Pty Ltd 423921 
Adelaide K.D. Fisher & Co. 2236294 
Brisbane L.E. Bougheft & Co. 37Q8097 
H.J. McQuillan Pty Ltd 68 7111 


Plessey Australia Pty Limited 
Components Division 
Box 2 PO Villawood NSW 2163 
Telephone 720133 Telex 20384 


Plessey brings you today’s most 
advanced, professional components from 
leading international manufacturers. 

C&K, JFD, Mallory, EECo (USA), 
OKI, Okaya-Rodan, NEC, Kokusai 
(Japan), SAFT, Sloan (Europe) and 
Painton, Hivac (UK) are just a few of 
the many renowned names represented 
by the Plessey Professional Components 
Division. 

A basic cross section of the wide 
range available through Plessey and its 
agents is depicted above and includes: — 


N.Z. Henderson (N.Z.) 6 4189 


Please send me more information qn items ticked 


Address 


AC122/R1 HOLT 




























NOUVEAU 
NEU 
NEW! 


Cassettes and 
tapes from BASF 


"New", in any language, seems to be the theme behind the latest tape 
products from BASF, marketed in Australia by Maurice Chapman & 
Co Pty Ltd. The release includes both cassettes and reel-to-reel tapes 
for the advanced enthusiast or for professional use. 


For many who regard coated magnetic 
tape as a post-war development, it may 
come as something of a surprise to read 
in their product data that BASF supplied 
the first 50,000 metres of such tape to 
A.E.G. in 1934. The development 
program behind their latest "LH Super" 
tapes climaxed in 1974—the 40th annivers¬ 
ary of the initial shipment—with world¬ 
wide release being effected in the cur¬ 
rent year of 1975. 

While it may be possible to nominate 
certain milestones in the 40-year history 
of coated magnetic tape, from the 
viewpoint of the user the story has really 
been one of gradually improving tech¬ 
nology which has put each new genera¬ 
tion of tape a little ahead of the last. Thus, 
while this year's tape is only a little better 
than last year's, both are a lot better than 
the tape available ten years ago, or 
twenty, or thirty, or that initial run back 
in 1934! 

Interestingly enough, those who 
purchase and appreciate today's high 
quality audio tapes owe a lot to tape 
users in other fields. The demand for a 
tape which could store frequencies up to 
6MHz for television recording forced 
tape manufacturers to pursue technology 
and formulations aimed at securing a 
frequency response far beyond anything 
that would normally have been sought 
for audio work. But the know-how that 
is now producing top quality video tape 
has taken most of the hassle from cas¬ 
sette tape capable of retaining the full 
audio range (typically 15kHz and 
beyond) at a scanning speed as low as 
1-7/8ips. 

Similarly, computer involved custom¬ 
ers have demanded a tape which is not¬ 
able for its freedom from "drop-outs". A 
bubble in the coating, or a tiny fragment 


which flakes from the surface of an audio 
tape may not even be noticed, while a 
similar falling in a video tape may 
produce only a slight flick on the screen. 
But, in a computer situation, imperfec¬ 
tions may drop-out vital "bits" of digi¬ 
tised information, leading to possibly 
serious errors. Once again, technology 
aimed at minimising drop-outs for com¬ 
puter customers has contributed to the 
ultimate quality of audio and video 
tapes. 

As far as their new LHS tape is con¬ 
cerned, BASF claim that the coating is 
"pure maghemite", involving iron oxide 
particles smaller and more evenly graded 
than ever before. Largely because of this, 
the intrinsic tape hiss is reduced by 
something over 2dB relative to earlier 
standards. Considered alone, 2dB is a 
very modest improvement but it is one 
more step in the right direction. 

BASF also claim an improvement in 
their coating techniques which has 
resulted in a greater density of particles 
in the coating, with good magnetic orien¬ 
tation. This has made possible a wider, 
flatter frequency response and a 3dB 
increase in the maximum recording level 
as determined, for example, by an arbi¬ 
trary 5% distortion limit. 

Taken together, the lower noise and 
higher "overload" ceiling offer a better 
quality recording for a given dynamic 
range, or improved dynamic range within 
previous concepts of signal/noise ratio 
and overload. 

Special attention has been given, also, 
to the mechanical aspects. A "super 
smooth" finish, self lubrication and close 
tolerance components in the housing 
ensure a long service life, with a mini¬ 
mum of trouble, from the new BASF LHS 
cassettes. They are available as C-60, 


C-90 and C-120, styled in black inside a 
black flip box. 

As an aid to storage, BASF are also 
offering "Modul-Lock" units, a moulded 
stand accommodating four cassettes. 
They can be used free-standing on a 
table or shelf or can be interlocked to 
form integrated storage units—either free 
standing or attached to a wall. 

The new range of LHS reel tapes takes 
advantage of the improved magnetic for¬ 
mulation and technology and shows a 
proportional improvement in perfor¬ 
mance characteristics, relative to 
previously published figures. 

Two figures are particularly stressed by 
the makers: 

The cohesive force is equal to 320 Oer- 
steds-the magnetic force which must be 
applied by the erase head to ensure that 
the tape has been fully demagnetised 
and "cleaned" prior to a new recording. 
The figure of 320 Oersteds, according to 
BASF, ensures that LH-Super tape will 
operate on all recorders without special 
provision or adjustment. 

The relative remanence is 80%—an 
indication of the high proportion of the 
magnetic energy applied to the tape 
which is retained in the coating. The 
result is a higher level on playback and 
less likely intrusion of "noise" arising in 
the playback amplifier. 

The new open reel tape is being 
marketed in two forms. The long play 
type is designated as LP35LHS and comes 
on a 13 cm spool accommodating 270 
metres, or an 18 cm spool accommodat¬ 
ing 540 metres. Because of its thicker 
base, this tape is recommended for hard 
wear or for machines which may impose 
higher than average tensions upon it. 

Where this is not a problem, the very 
flexible double-play tape DP26LHS is 
recommended, offering as it does an 
increase to 360 metres and 730 metres on 
the same spool sizes. 

Further information on the new BASF 
LHS tapes may be obtained from 
Maurice Chapman & Co Pty Ltd, 276 
Castlereagh Street, Sydney 2000. ® 
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The case for cassettes 


Who better than Sony to develop a cassette deck 
that genuinely rivals open reel in performance. 
After all, Sony made its name by leading the way 
in open reel technology. That same brilliant Sony 
engineering now brings you the TC-177SD, a 
superb instrument for cassette fans. 

Consider: Wow and flutter less than 0.07%; 
Frequency response 20Hz to 20kHz; Signal to 
noise of 55dB (and even better with Dolby on). 

All that and cassette convenience! 

Sony did it by combining its proven closed-loop 
dual capstan drive with a number of remarkable 
new cassette deck developments. First, the 
TC-177SD has three heads for separate erase, 
record and replay. This ingenious design avoids 
the compromise between record/playback head 
design and permits A/B monitoring of sources 
and just recorded signals for instant checking. 

Second, the TC-177SD is unique in providing Bias/ 
Equalisation switching so that Sony’s fantastic 


new Ferri-Chrome and the normal chrome dioxide 
tapes can be “tuned” for ideal balance in 
recording. Naturally Dolby noise reduction is 
inbuilt. But with a typically Sony difference; four 
Dolby circuits provide such super features as 
Dolby monitoring, there’s a Dolby oscillator for 
optimising the particular tape in use, and for 
Dolby-encoded broadcast FM. 

Functions, too, are up to the highest reel standard: 
feather touch control buttons; FM multiplex filter; 
full mixing for microphone and line inputs; peak 
level indicators are LED to complement the 
Limiter and 2 large VU meters; a memory counter 
for auto location of desired part, and there’s an 
auto shut-off. 

Everything you’ve wanted for easy, professional- 
quality cassette recording is now together in the 
fabulous Sony TC-177SD. 

See it and hear it, soon. 


Sony TC-177SD 
puts 3 heads together 
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3 Tuner 


Quad is the brand name of the Acoustical Manufacturing Company 
Limited of England, which has long had a high reputation in the high 
fidelity field. Here we review the latest model with the Quad name, 
the FM3 tuner which has complete stereo multiplex facilities in a simple 
unadorned case. 






- 
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Compared to the majority of high 
fidelity equipment sold these days, the 
Quad FM3 tuner must seem to have quite 
a spartan appearance indeed. In this 
aspect it matches the styling of the Quad 
33 stereo control unit. 

Colour of the front panel is a hard-to- 
describe earthy tone, which is offset by 
an orange stripe at the top and bottom 
of the dial scale. The dial scale is screen- 
printed in white. A single large knob 
adorns the front panel and as you might 
have guessed it is used for tuning. Press¬ 
ing the knob and turning also allows the 
five station markers to be set to any point 
on the dial. 

In keeping with the restrained styling, 
dimensions are also modest at 260 x 92 
x 165 mm (W x H x D) including knobs 
and rubber feet. Mass is 2.7kg. 

Tuning meters are not provided. 
Instead, two indicator lights on the left 
hand end of the dial provide accurate 
indication that the FM 3 is correctly tuned 
to the centre of an FM station. A similar 


light at the right-hand end of the dial is 
the stereo indicator. 

While the heavy diecast front panel is 
spartan in appearance, the plastic dress 
panel on the rear of the FM3 seems 
almost "busy" by comparison. It is clearly 
labelled, as can be seen in the photo. 

A small knob is provided to vary the 
muting threshold between RF signal in¬ 
puts of zero and 250 microvolts. This is 
a useful feature which is not found on 
many tuners. When set correctly it en¬ 
ables a minimum of interstation tuning 
noise to be produced while still enabling 
reception of all desired stations. Admit¬ 
tedly it is not important at the moment 
in Australia. 

As can be seen from the photograph 
of the interior, two large PC boards 
accommodate the circuitry. They are 
neatly laid out and all components are 
labelled clearly. One board accom¬ 
modates the decoder and power supply 
while the other contains the RF section 
and detector. 


While the circuit is relatively straight¬ 
forward there are a number of interesting 
features. The RF section is fairly conven¬ 
tional. It has 75 ohm coaxial input or 300 
ohm balanced input. Two dual-gate 
MOSFETs are employed, one in the RF 
stage and one in the mixer, ^he local 
oscillator is an NPN transistor operating 
in common-collector mode and the 
oscillator signal is injected into the 
second gate of the mixer MOSFET. 

There is no AFC (automatic frequency 
control). Apparently Quad are of the 
opinion that it is not necessary and this 
is perhaps arguable. The stability of 
modern solid-state FM front ends is such 
that the extra circuitry required is really 
not essential, even though there are not 
many components involved. There is 
also a disadvantage with AFC in that it 
should ideally be switched out when 
tuning into a station and then switched 
in, which is more complicated than 
merely twisting the knob. 

IF output (at 10.7MHz) from the mixer 
stage is fed via an IF transformer to a 
multi-element ceramic filter and thence 
to the IF amplifier, limiter and detector 
integrated circuit (RCA CA 3089 or 
equivalent). 

A DC voltage from the detector is used 
to drive the tuning indicator circuitry, 
which consists of seven transistors. 
Basically the tuning indicator is a dif¬ 
ferential amplifier. Balanced output from 
the differential amplifier drives two 
Darlington emitter-followers which feed 
miniature incandescent lamps. When 
tuning is correct both lamps have the 
same brilliance. 

Part of the alignment procedure of the 
FM3 is involved with setting the tuning 
indicator circuitry so that the two lamps 
have equal brilliance. While the system 
works very well in practice and is equally 
effective as a centre-reading meter, we 
wonder why LED indicators were not 
used in place of the lamps. Besides being 
potentially more reliable, they could be 
more attractive. More on that point 
later. 

When the tuner is not receiving a signal 
(eg, when tuning between stations) there 
is a lot of high frequency noise at the out¬ 
put of the detector. This is amplified and 
detected and used as a control signal to 
mute the input signal to the decoder and 
to extinguish the tuning indicator lamps. 

The multiplex decoder uses the well- 
known Motorola MC1310P integrated 
circuit in a normal configuration, albeit 
with a few refinements. Instead of dis¬ 
abling the internal VCO to obtain a mono 
signal from the decoder, the audio out¬ 
put from the detector is fed to an 
emitter-follower and thence to a 
separate pin of the output DIN socket. 
This can then be connected to a separate 
input on the main amplifier. Thus "direct 
mono" operation can be obtained, for 
higher quality in noisy signal conditions. 

Left and right outputs from the decod¬ 
er 1C are passed through active filters 
with an ultimate slope of 24dB/octave to 



The rear panel of the Quad FM3 is a plastic moulding which shows all labels clearly. 
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HEW AERIALS! 




. 27MC CENTRE LOADED AERIAL 

Short on size, but not on signal! Just 20 inches long Includes centre loading coil, 
stainless steel spring and beautiful black phenolic base on the new Quick Grip 
mount Solderless lead connection with a PL-259 connector at set end of coaxial 
cable 

| 27MC GUTTER GRIP 

The gutter clip CB mobile antenna designed to mount on rain gutter of any 
automobile Features no hole installation All antenna parts chrome plated brass 
or stainless steel Gutter clamp zinc plated Includes RG 58/U cable and PL-259 
connector (No Spring). HIGHLY EFFICIENT 

1 CB-AM COMBINATION AERIAL 

Cowl mount antenna Serves two functions in one—Citizens Band AM broadcast! 
This item eliminates the need for two antennas This single sturdy heavily chromed 
antenna fits easily into 7/8" to 1-3/16" hole left by the auto antenna Only 46" 
long in operating position (collapses to 31"). The 313 incorporates an automatic 
dividing harness which includes a 1' low loss cable to your AM set. a 2' cable 
to your CB set. and a 5' cable to your antenna (PL-259 included). The divider coupl¬ 
ing unit fits snugly up under the dash 

| 27MC BASE LOADED CLIP ON WHIP 

This short 20" whips fits transceivers with 9/16" or 3/8" aerials Simply slips 
over closed aerial stub-base loading coil gives excellent performance 

27MC BASE LOADED ON SPRING 

Base loaded antenna with attractive grey jacket and chrome fittings Stainless steel 
whip with adaptor that provides for 1-1/4" fine tuning adjustment A stainless 
steel spring protects against shock Antenna easily snaps into ' Quick Grip” mount 
Solderless lead connection at antenna PL-259 at set end of coaxial cable Only 46" 
high 

Frequency 27 MHz VSWR Less than 1 5:1. Impedance 50 ohms Weight 1.7 
lbs. 

27MC TRUNK MOUNT WHIP 

Solid fibreglass whip extremely tough Centre loading wound on whip 
— covered with black abrasion-resistant Thermofit tubing Flat VSWR 
across the band excellent performance Includes trunk lid mount Cable & PL 259 
plug removed in seconds. 

Frequency 27 MHz Only 48.5" high Weight 1 0 lbs VSWR Less than 1.5 1 



$19 

$19 


50 

50 


G 27MC GPV BASE LOADED VERTICAL 
GROUND PLANE ANTENNA 

A ruggedly constructed low-cosi high performance vertically 
polarized omni-directional base station antenna It develops 
transmitting gain of 3 8 dB through pattern compression 
and a lowered angle of radiation along with improved signal- 
to noise ratio The matching stub places it at DC ground 
potential which substantially lowers the residual noise level 
and results in gams as high as 19 dB in signal-to-noise 
ratio 

Gain 3 8 dB VSWR (At resonance) 125 1 Coaxial 
Feedline 52 ohms. Omni-Directional Pattern Overall 
Height 212 inch Diameter of Radiator 1-1/2 inch to 
1-7/16 inch Mast Bracket Accepts. Up to 1-5/8 inch 
Weight 5 5 lbs Full 1 /2 Wave $4-9 50 


H 


H 27MC 36 GROUND PLANE ANTENNA 

High efficiency Ground Plane Antenna for 
CB base station All aluminium construction Accepts 
PL-259 connector Solid aluminium 108 inch heat- 
treated radials and radiator Elements supplied in 
two 54 inch lengths joined by threaded coupling 
nuts Radial droop for 50 ohm match Accepts 
1-1 /4 inch tubing and PL-259 connector 
Frequency Range 27 MHz Impedance 50 ohms 
VSWR Less than 1.5:1 Weight 45 lbs 

Wave,/4 $35.00 



i 

.5 . 
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I HAMS — DISCONE 
I 80 MHz TO 480 MHz 
A highly efficient discone type antenna All aluminium with 8 radials & 8 radiators. Accepts 
PL 259. Radials droop for 50 ohm match. Bracket to suit 1-1 /4 tubina 
VSWR Less than 1 5:1 

Gain: 3.4dB compared to 1 /4 wave g. plane ant. 

Weight: 5.7 lbs. $69.95 


VSWR Chart* 
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HIFI REVIEWS 
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RF SIGNAL (pV) ACROSS 300 OHM TERMINALS AT 90MH> 


Curves showing 
quieting: output 
signal-to-noise ratio 
versus RF input sig¬ 
nal, in both mono 
and stereo modes. 


Frequency response in the mono 
mode (using the separate mono output) 
was 10Hz to 15kHz i^dB and only 
0.8dB down at 20kHz. Distortion ranged 
from 0.06% at 7.5kHz to 0.27% at 100Hz. 
Surprisingly distortion in the stereo mode 
was very little worse with the 
measurements all less than 0.3% and 
typically about 0.25%. 

Frequency response in the stereo 
mode was within i’/telB from 10Hz to 
12kHz and 2dB down at 15kHz. These 
frequency response figures were taken 
with the abovementioned filters out of 
circuit. Separation between channels 
checked out at 47dB at 100Hz and 1kHz 
and 31dB at 10kHz. These are excellent 
figures. 

We should note at this stage that the 
tuner referred to in these tests has serial 
number 18094 and not 14581 which is 
shown in the photographs. The latter 



A relatively bulky transformer powers the Quad FM tuner. Neat layout is easy to service. 


remove high frequency hash. De¬ 
emphasis is correct for Australia at 50 
microseconds. 

In use we found the Quad FM3 gave 
entirely satisfactory service. Our only 
complaint involves the appearance of the 
tuning indicators and the stereo beacon. 
These have little translucent windows 
through which they are supposed to 
shine—but since the normal viewing 
angle is from above the tuner, one can 
see the filaments through the transparent 
portion of the dial. This does not impair 
the operation, it just looks corny. 

Many of the results of the performance 
testing are shown in the graph of the 
quieting curves. A look at the audio out¬ 
put curve shows that full limiting is 
achieved with an RF signal of 6uV. 30dB 
signal-to-noise ratio for a mono signal 


was achieved with an input of 2.5uV. 
Ultimate signal-to-noise ratio for mono 
was 68dB and for stereo 64dB. 

Note that although we show the stereo 
curve beginning at a signal level of 3uV 
the stereo indicator actually lights up for 
signals as low as 1.5uV. 

All tests in the stereo mode were made 
using filters to reject the residual 19kHz 
and 38kHz components. 19kHz output 
was 37dB down from full audio output 
while 38kHz output was 57dB down. 

So far then, the performance figures 
are good but certainly not spectacular. 
Where the Quad does excel is in the 
results for frequency response, harmonic 
distortion and separation between chan¬ 
nels. These results are for an input signal 
of 1 millivolt to the 300 ohm antenna ter¬ 
minals and refer to 100% modulation. 


tuner was submitted for review but test¬ 
ing showed that it was malfunctioning 
and it was replaced by the distributors. 

In summary, we can state that the 
Quad FM3 tuner is an eminently satisfac¬ 
tory performer which is notable for its 
low distortion, wide separation and flat 
frequency response. It should have 
special appeal to those who like gimmick 
free styling. It is a pity that import costs 
and duties make it so expensive. Recom¬ 
mended retail price is $331.65 including 
sales tax, insurance and freight to main 
centres. 

Further information of the FM3 tuner 
and other equipment in the Quad range 
can be obtained from the Australian dis¬ 
tributors, British Merchandising Pty Ltd, 
49-51 York Street, Sydney, NSW 2000. 
(L.D.S.) 
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Six top 
careers in 
electronics 


A top salary, job security and positive success. 
That’s what a career in the exciting and rapidly 
expanding electronics industry can give you— 
if you have the right qualifications. An ICS 
course can give you the training you need for 
the rewarding career you deserve. With ICS, 
you learn at home, at your own pace. There’s 
no time lost travelling to classes; ICS provide 
you with everything you need by mail. You’re 
ready for success in electronics now, so select 
your course, then fill in and post the coupon 
today. 



INDUSTRIAL ELECTRONICS 
SPECIALIST 

If you’re interested in specialising in in¬ 
dustrial electronics, this course offers 
technical-level training. It is an ICS Dip¬ 
loma Course, with a full list of subjects 
ranging from Circuits, Electronic Dia¬ 
grams and AM/FM Radio Receiving Sys¬ 
tems to Ultrasonics and Computer Prin¬ 
ciples. The full range from the most basic 
to the most sophisticated technology. 

ELECTRONICS TECHNICIAN 

This Diploma Course will give you a par¬ 
ticularly thorough knowledge of Electronic 
Technology. You will learn the principles, 
applications and maintenance of elec¬ 
tronic equipment in industrial and other 
fields, including instruction on radio prin¬ 
ciples. Major sections cover electrical and 
electronic measuring instruments, tele¬ 
metering, facsimile and radio-electronic 
telemetery. 

COMMUNICATIONS 
BROADCASTING SPECIALIST 

This course prepares students wishing to 
sit for the P.M.G. examinations for the 
various proficiency certificates—Com¬ 
mercial Operator’s Certificate of Pro¬ 
ficiency (Aust.), Radio-Telegraph Opera¬ 
tor's Certificate of New Zealand, Broad¬ 
cast Station Operator’s Certificate of 
Proficiency and Certificate in Radio 


Technology (New Zealand). Sections 
covered include: Electrical Theory, Radio 
Theory, Regulations, Telegraphy Tests, 
Practical and Oral Questions. 


ELECTRONIC COMPUTER 
SERVICING SPECIALIST 

A specialist course designed to provide a 
sound knowledge of the technical aspects 
of computers; how they function and their 
practical applications, including pro¬ 
gramming. The course covers Number 
Systems and Digital Components; Organ¬ 
isation and Maintenance of Computers: 
Servomechanisms and Fundamentals of 
Computer Programming. 

COMPUTER TECHNICIAN 

This compact Diploma course will be of 
special value to technical people who 
are likely to be concerned with the 
installation, maintenance and op- i 
eration of digital computers. It 
provides a sound introduction 
to Electrotechnics, Elec- 
tronic Theory, Electronic 
Computers and Digital 
Computer Program 
ming. Practical 
applications are 

stressed ^ Occupation 

throughout. 


COLOUR TV 

If you already have a knowledge of the 
principles and practice of TV, this 
course will prepare you for the in 
troductionof colourTV. Subjects 
covered in detail include: 

Colour in TV, the Colour TV 
system, PictureTubes and 
ReceiverCircuitsforCol- 
ourTV, Troubleshoot 
ingColourTV,Align- 


✓ 


✓ 


A 


ment of Mono 
chromeandCol- 4^ 
ourReceivers 
andthePAL 




System. 













400 PACIFIC HIGHWAY, 
CROWS NEST, N.S.W. 2065 
and 182 Wakefield Street, 
Wellington, New Zealand. 




Please provide me with information 
about the Career on_ 
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Address- 
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HI FI REVIEWS 


Yamaha YP-450 Turntable 


Yamaha now have a comprehensive range of high fidelity equipment 
spanning every price range. Here we review one of their lower-priced 


turntables, the Yamaha YP-450. 
supplied without cartridge. 

A recent trend in turntable design has 
dispensed with the steel or diecast base 
plate and separate timber platform and 
substituted a thick sandwich of compres¬ 
sed particle board. This material is quite 
dense and is dimensionally stable. 

Whether or not this approach is 
cheaper we do not know, but it must be 
admitted that it allows a cleaner styling 
to be achieved. And it is definitely an 
improvement on some of the quite flimsy 
timber or plastic platforms we have 
seen. 

On the YP-450 the timber platform is 
glued up from three layers of 15mm thick 
particle board which have been milled or 
routed to provide cavities for the motor, 
speed change mechanism, arm termina¬ 
tions and other hardware. A hardboard 
cover closes off access to the underside 
and the whole assembly is suspended on 
four compliant rubber feet to provide 
acoustic isolation from bench or shelf 
vibrations. 

Partly as a result of the baseplate-cum- 
plinth construction, the styling of the 
YP-450 does seem particularly light and 
clean without being in any way flimsy. 
Helping that impression is the clear 
perspex cover which, in this reviewer's 
opinion, is an improvement on the dark 
tinted covers on some other turntables. 
Why should a turntable cover be so dark 
so that you cannot see whether it has a 
record on it or not? And anyway a dark 
perspex cover only makes the inevitable 
accumulation of dust more noticeable. 

Another attractive feature of the cover 
is that it has spring-hinges which are 
friction-loaded to allow the cover to stay 
open in a number of positions and also 
prevent it from falling with a bang when 
it's lowered. A small point perhaps, but 
many turntable covers have quite un¬ 
satisfactory hinges. The cover is not 
removable. 

Overall dimensions of the YP-450 are 
440 x 153 x 389mm and mass is 9.4kg. 
Clearance required behind the hinges to 
allow the cover to open fully is about 
60mm. A connecting lead about 1.2 
metres long is provided and this is fitted 
with RCA phono plugs. The mains cord 
is a figure-8 flex and our sample was fit¬ 
ted with the non-approved American 
2-pin plug. 

Two simple controls are provided for 
operation of the turntable. These take the 
form of two levers on a small panel on 
the right-hand side of the player. One 
lever selects the speed of 33 or 45 rpm. 


It is a two-speed, belt-driven unit 

The other switches the motor as well as 
providing the lift and lower function for 
the arm. Both lifting and lowering of the 
arm are viscously damped. Apart from 
this, operation is completely manual and 
there is no automatic cut-out or lift-off 
at the end of a record. 

The thick-rimmed platter has a 
diameter of 300mm and is driven around 
an inner rim by the usual flat rubber belt 
from a synchronous motor via a stepped 
pulley. The curved tubular arm is balanc¬ 
ed longitudinally by its rotatable counter¬ 
weight, which also sets the vertical track- 


mum. The motor has plenty of torque 
and brings the platter up to speed within 
half a revolution. Main bearing friction is 
quite low-the platter took over 90 
seconds to come to a halt from 33 rpm 
with the belt removed. 

Bearing friction in the arm pivots is also 
very low, so low tracking forces can be 
employed with good quality cartridges. 

We measured wow and flutter at 0.1% 
according to DIN 45507. This is the 
lowest result we have obtained on a belt- 
drive turntable to date. Very good. 

Not so good .was the rumble 
measurement. Yamaha quote it as 48dB 
without any qualification. We measured 
it 40dB with respect to 5cm/sec 
unweighted and with a 6dB/octave roll¬ 
off below 25Hz to simulate typical 


1 


The Yamaha YP-450 
is a manual turn¬ 
table with simple 
controls. It is 
supplied without 
cartridge. 



ing force. Anti-skating is provided by a 
small dial at the base of the arm-we 
assume it is a spring mechanism. 

No cartridge is supplied with the 
YP-450. The headshell has the standard 
EIA locking collar and colour-coded 
leads and will accept any cartridge with 
12.7mm mounting centres. Slots are 
provided in the headshell to enable 
adjustment of the stylus overhang. Since 
the arm is to be used with a wide range 
of cartridges it is adjustable in height as 
is the lifting device. These adjustments 
are made by loosening off the appro¬ 
priate Allen screws, and then making the 
setting. 

Cable capacitance is less than lOOpF so 
it is possible to use a CD-4 cartridge. 

We found the adjustments for height 
of arm and lifting device quite fiddly, but 
the rest of the setting-up procedure was 
straightforward. Tracking force calibra¬ 
tions were within 5% of the mark and 
antiskating settings were close to opti- 


amplifier response. While the result may 
seem reasonable we felt that the com¬ 
ponent of motor noise alone (measured 
with belt removed) was too high at minus 
48dB and could have been improved 
with a more compliant motor suspen¬ 
sion. So if you have loudspeakers with 
very good low frequency response and 
are often wont to play them at high levels 
with bass boost, motor noise from the 
YP-450 could possibly be troublesome 
during quiet sections. 

Aside from our comment about rum¬ 
ble the Yamaha YP-450 is a good perform¬ 
er especially with regard to its low wow 
and flutter. Recommended retail price of 
the YP-450 is $189 including sales tax. 

Further information on the YP-450 and 
other products in the Yamaha range may 
be obtained from high fidelity retailers or 
from the Australian distributors, Rose 
Music Pty Ltd, 17-23 Market Street, South 
Melbourne, Victoria or interstate offices. 
(L.D.S.) 
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Electron beams speed integrated circuit manufacture 


A major advance in the fabrication of 
integrated circuits has been achieved at 
Bell Telephone Laboratories by the 
development of an Electron Beam 
Exposure System, known as EBES. By 
using a beam of electrons to generate the 
microscopic patterns from which 
integrated circuits are manufactured, 
EBES can produce integrated circuit mas¬ 
ter pattern masks faster, more reliably, 
with fewer defects, and at lower cost 
than masks made by existing photo¬ 
graphic systems. 

"Integrated circuits are becoming 
more complex, more densely packed 
with devices, and larger every year," says 
Eugene Gordon, Director of the Pattern 
Generation Technology Laboratory at 
Bell Laboratories Murray Hill, New Jer¬ 
sey. "Pattern generation is one of the 
important limiting factors in integrated 
circuit technology," says Gordon, "but 
EBES now makes possible the routine 
production of master masks of a quality 
that was previously possible only at great 
expense." 

The automated, computer-controlled 
EBES uses an electron beam to write the 
intricate, microscope integrated circuit 
patterns. Electron beams are superior to 
light beams used in conventional mask¬ 
making processes. This is because elec- 



View showing the electron beam assem¬ 
bly and the process control computer. 


trons have a smaller equivalent wave¬ 
length than light and a much "sharper" 
writing beam can be generated. 

Spot size of the EBES electron beam 
is only 20 millionths of an inch in 
diameter-about one-hundredth the 
width of a human hair. Even smaller spot 
sizes can be used, but with a correspond¬ 
ing increase in the time and hence the 
cost needed to produce the mask. 


EBES writes its intricate pattern on a 
chromium-coated glass substrate 
covered with a film of chemical "resist" 
which is sensitive to the electron beam. 
The unexposed portions of the resist 
and the underlying chromium are then 
etched out by chemicals, leaving a nega¬ 
tive mask pattern of chromium on 
glass. 

The electron beam system can write 
the microscopic pattern of a single 
integrated circuit chip over a larger pat¬ 
tern area than conventional optical 
cameras. Main advantage here is a 
simplification of the mask-making 
process for very large chips, resulting in 
substantial cost savings. 

The EBES mask-writing operation is 
fully computer-controlled. Circuit 
design instructions are recorded on a 
magnetic tape and fed into the EBES 
computer which controls both the elec¬ 
tron beam and the movable stage hold¬ 
ing the mask blank. The stage, which has 
a positioning accuracy of a millionth of 
an inch, moves continuously whilst the 
pattern is being written. This results in 
a faster and more accurate exposure 
than if the stage stopped for each 
exposure, as do the sequential optical 
cameras presently used in the integrated 
circuit industry. 


New mercury arc lamp burns out on cue 



Most light bulbs burn out almost 
immediately after their outer glass shells 
are broken. But not all. High-intensity 
mercury vapour lamps, of the type com¬ 
monly used for street lighting, sports 
arenas, gymnasiums, and parking areas, 
can burn brightly for 100 hours or more 
after their glass shells have been broken. 
In fact, it may not even be realised that 
the lamp is broken. 

And therein lies the danger. The mer¬ 
cury vapour arc tube emits intense 
ultraviolet radiation that can be quite 
dangerous when the lamp's protective 
outer glass shell (which normally absorbs 
ultraviolet) is broken. Depending upon 
the light intensity, time of exposure and 
distance from the light source, serious 
burns to the eyes and skin can result. 

In order to overcome this hazard a US 
firm, Duro-Test Corporation of North 
Bergen, New Jersey, has developed a 


new type of mercury vapour lamp. 
Designated the Safe-T-Vapor lamp, the 
new lamp incorporates a small tungsten 
filament wire in series with one of the 
electrodes at one end of the arc tube. If 
the outer glass shell is broken, the tung¬ 
sten filament quickly oxidises and 
evaporates, breaking the circuit. 


Laboratory testing has shown that the 
new lamps are extinguished within one 
minute (sometimes within 30 seconds) of 
a breakage. According to Duro-Test, 
they have been demonstrated to the US 
Bureau of Radiological Health (which 
firs.t raised the safety issue), and are now 
in production. 
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Communications satellite 
for tracking, data relay 

RCA Global Communications, Inc. has 
been awarded a $US1.8 million contract 
by the National Aeronautics and Space 
Administration (NASA) for the design of 
a new satellite communications system. 
The system, the Tracking and Data Relay 
Satellite System (TDRSS), will permit the 
space agency to use direct satellite-to- 
satellite communications in its daily 
operations. 

RCA Globcom and the General Elec¬ 
tric Company, Space Division, have 
signed a team agreement for the Phase 
I study. The companies will develop a 
detailed operation and construction plan 
for the system, including technical, cost 
and business proposals. 

A unique feature of the TDRSS 
program is the provision for private 
ownership of the system. NASA will lease 
services from the system owner, making 
monthly payments based on usage when 
service begins. 

TDRSS will supplement and largely 
replace NASA's present tracking system 
including 18 earth stations located 
around the world. This ring of stations is 
now required to maintain communica¬ 
tions with spacecraft as they move 
around the earth. The TDRSS system also 
will provide telecommunications sup¬ 
port for the space shuttle program. 


Echo-free chamber 
for jet noise studies 

One of the largest echo-free chambers 
in the world, recently completed at 
NASA's Lewis Research Center in 
Cleveland, is expected to increase the 
Center's capability in researching ways of 
reducing the piercing noise of jet 
airplanes. 

Called the Engine Fan and Jet Noise 
Facility, it is the first all-weather indoor 
installation at Lewis able to test noise 
characteristics of quiet fans for advanced 
aircraft engines as well as perform 
evaluation tests on new ways to reduce 
the rumble of jet nozzles. 

The facility is 52 feet wide, 56 feet long 
and 17 feet high. All surfaces of the 
$US900,000 facility are treated with 
anechoic (echo-free) 30-inch fibreglass 
wedges, which absorb sound. Nearly 
20,000 cubic feet of fibreglass was used 
in constructing the wedges. Acoustic 
tests have shown that the facility can 
absorb essentially all sound in the region 
of interest for aircraft engine fan models 
up to 20 inches in diameter, jet nozzles 
up to four inches in diameter also can be 
tested in the chamber. 

The facility uses an existing control 
room which has been adapted for noise 
research. The control room is linked 
directly to the Center's central computer, 
permitting rapid analysis of much of the 
data. 


Dr Lothar Rohde visits Aust. 

. . . here for I REE convention 

Dr Lothar Rohde recently visited 
Australia at the invitation of the Insti¬ 
tute of Radio & Electronics Engineers 
and Kemtron Operations. Dr Rohde, 
who is co-founder of Rohde & 

Schwarz (a large West German 
electronics company), delivered a 
paper at the IREE Convention entitled 
"Planning an FM Network in 
Europe." 

Regarded as the "father" of the FM 
network in West Germany, Dr Rohde 
was also responsible for planning the 
FM service in South Africa. While in 
Australia, he met senior personnel in 



Dr Lothar Rohde 

the broadcasting industry and held 
talks with his Australian distributor, 
Jacoby Mitchell Ltd. 

Dr Rohde last visited Australia in 
1974 as an expert witness at the 
McLean Inquiry into FM broadcasting. 
Observers say that it was his submis¬ 
sions that drove the final nail into the 
UHF coffin, paving the way for an FM 
broadcasting service on VHF. 


European Cos-B satellite 
will detect gamma rays 

Recently launched atop a NASA 
rocket, the European COS-B satellite will 
detect and locate gamma rays in space- 
the most energetic and penetrating form 
of radiation known. The satellite was 
developed for the European Space 
Agency (ESA) by European industry, with 
a 25 percent share of the development 
program taken by the British Aircraft Cor¬ 
poration. 

COS-B is an astronomical observatory 
which will enable scientists to study 
extra-terrestrial gamma radiation. The 
rays come from radioactive atoms and 
nuclear explosions or may be the rem¬ 
nants of exploding stars or quasars, pul¬ 
sars and other radio and X-ray sources. 

The satellite has a planned operational 


life of two years and will orbit every 37 
hours, varying in distance from the Earth 
between 350km and 98,000km. Total 
weight at launch was 278kg. 


CEMA to represent 
Motorola Semiconductors 

CEMA Distributors Pty Ltd has 
announced appointment as a franchised 
distributor for Motorola Semiconductor 
products throughout Australia. The 
agreement, effective from November 
1st, 1975, was signed by the General 
Manager of CEMA Distributors, Mr Ray 
Adams. 

The agreement with Motorola follows 
the take-over of CEMA by J. S. H. Inter¬ 
national Inc, a large components dis¬ 
tributor in the US. Bryen Tanner will lead 
Motorola products marketing. 


Cheap microwave 
leak detectors 

The CSIRO National Measurement 
Laboratory, Sydney University, has 
developed several cheap microwave de¬ 
tectors intended for checking microwave 
ovens. Microwave ovens may leak dan¬ 
gerous amounts of radiation due to 
deterioration after long use or after being 
damaged. Such leakage, for example, 
could cause permanent eye injury after 
prolonged exposure. 

In one of the detectors developed, a 
small lamp bulb is the major component. 
When connected to an aerial—two short 
lengths of wire—the globe glows brightly 
when it encounters power levels of 5 
milliwatts per square centimetre, a figure 
generally accepted as the maximum safe 
level. 

The globe itself differs from ordinary 
torch bulbs in that it uses a special low- 
inductance filament, achieved by wind¬ 
ing the filament into a helix of very small 
radius. This allows sufficient current to 
flow to light the lamp at low power 
levels. 

In a second type of leakage detector, 
the aerial is connected to a hot-carrier 



diode which causes a LED to glow 
whenever power leakage is detected. 
However, this device and the one men¬ 
tioned previously, will also produce a 
dull glow at power levels below the 
maximum safe level. To avoid confusion, 
therefore, two additional monitors have 
been designed in which the light switches 
on abruptly whenever the safe level of 
radiation is exceeded. 

All these detectors are very cheap to 
build, the components costing between 
60 cents and 2 dollars. They are intended 
for both domestic and commercial oven 
users and should answer the needs of 
technicians who install and service mi¬ 
crowave ovens but cannot afford existing 
radiation monitors costing over $1,000. 
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LOGIC 

DESIGNERS 


For less money, you can now design 2mW per 
gate digital systems that operate at twice the 
speed possible using standard TTL. 


With Fairchild 9LS low power Schottky 
TTL circuits, logic designers can now 
create 2mW-per-gate digital systems 
that operate at twice the speed possible 
using standard speed TTL devices. 
System design is simplified because of 
low power requirements, reduced 
heating and low noise operation. This 
new TTL family operates at gate delays 
of only 5 ns typical, 10 ns worst case, 
which is twice the speed of standard 
54/74 or 54LS/74LS low power 
Schottky TTL devices. 

The speed/power performance allows 
the 9LS circuits to replace standard 
TTL, high speed TTL, low power 
Schottky (including 54LS/74LS) and 
some standard Schottky TTL parts 
with a power savings of 500 to 1000%. 

The economies of 9LS do not end with 
component cost. Figures 1 & 2 illus¬ 
trate the greater ac stability of 9LS 
with temperature and loading. 



-M 26 126 

TA - AMBIENT TEMPERATURE - «C 


Figure 1 
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Ci - LOAD CAPACITY - pF 

Figure 2 

This translates into easier design and 
fewer problems in the field. The fan¬ 
out of LS is 20 into other LS circuits, 
which means fewer added components 
for buffers. Schottky gates, used as 
clock or bus drivers have fanouts of 
50 into LS resulting in component 
savings as well as fewer clock skew 
problems. LS is fully compatible with 
Fairchild 34000, RCA 4000B or 
National 74C CMOS. It can go to and 
from CMOS without external com¬ 
ponents. Interface with other MOS 
devices are also simplified; MOS 
typically exhibits a fanout of four LS 
loads. 

• Low Power - Next to CMOS the 
lowest of any modern logic family. 
In fact, it's lower than CMOS at 
frequencies of 2 MHz and above. 

• Low cost — Apart from saving on 
components, Fairchild 9LS in most 
instances costs less than standard 
TTL. 


• High Performance - the best speed 
this side of standard Schottky. It's 
faster than H series at 1/10 the 
power. 

• Good Temperature performance — 

The ac characteristics of our 
9LS/54LS are extremely stable with 
temperature. 

• High Capacitance Drive Capability — 
Actually superior to standard power 
TTL. 

• Compatibility - 9LS/54LS is 
directly compatible with all TTL 
families and modern CMOS families 
such as 34000, CD4000B and 74C. 
Fairchild 9LS meets all 54LS/74LS 
for second sourcing. 


Fairchild 9LS 

9LS00 Quad 2-Input NAND Gate 
9LS02 Quad 2-NOR Gate 
9LS03 Quad 2-NAN D Gate (O/C) 
9LS04 Hex Inverter 
9LS05 Hex Inverter (O/C) 

9LS10 Triple 3-NAND Gate 
9LS11 Triple 3-NAND Gate (O/C) 
9LS15 Triple 3—AND Gate (O/C) 
9LS20 Dual 4-NAND Gate 
9LS22 Dual 4-NAND Gate (O/C) 
9LS32 Quad 2-OR Gate 
9LS51 Dual AND-OR Invert Gate 
9LS74 Dual D Flip-Flop 
9LS86 Quad Exclusive OR Gate 
9LS109 Dual JK Edge Trigg. Flip-Flop 
9LS112 Dual JK Edge Trigg. Flip-Flop 
9LS113 Dual Edge Trigg. Flip-Flop 
9LS114 Dual JK Edge Trigg. Flip-Flop 
9LS136 Quad Exclusive OR (O/C) 

And 9LS/MSI 

9LS138 1-of-8 Dec/Demultiplexer 
9LS153 Dual 4-Input Multiplexer 
9LS174 Hex D Flip-Flop W/Clear 
9LS175 Quad D Flip-Flop W/Clear 
9LS196 Decade Counter 
9LS197 4-Bit Binary Counter 
9LS253 Dual 4-Input Multiplexer 3-S 


FROM VOIIR FAIRCHILD DISTRIBUTOR 



N.S.W.-George Brown 519 5855, Warburton Franki 648 1711; Victoria-Browntronics 419 3986, Warburton Franki 69 0151 SA- 
Gerard & Goodman 223 2222, Warburton Franki 356 7333; Queensland-Warburton Franki 52 7255, A.C.T.-George Brown 95 0455 W A - 
Warburton Franki 65 7000; New Zealand-Tee Vee Radio. Auckland 76 3064, Wellington 6 0532, Dunedin 8 8028, Christchurch 6 7748. 


AUSTRALIA PTV. LTD. 
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Another video disc 
system . . . this one from 
Hitachi 


World's largest hydro-electric generator 



Workmen look on as the 1,800 ton rotor for the world's largest hydro-electric genera¬ 
tor is lowered onto the 8ft diameter shaft that will connect it to the hydro-turbine. 
A specially designed crane was required to move the 60ft diameter rotor from its 
assembly area nearly Va mile away. Scheduled for operation last August , the generator 
is the first of three 600,000kW units to be built by Westinghouse Electric Corporation 
in East Pittsburgh for a Bureau of Reclamation power plant at Grand Coulee Cam, 
Washington state. 


With one video disc system already on 
the market in Europe, and the two prin¬ 
cipal contenders in the video disc stakes, 
Philips/MCA and RCA, ready to do battle 
in the US, the Japanese company Hitachi 
has suddenly got into the act with a sys¬ 
tem of its own. The new system, 
developed at Hitachi's Central Research 
Laboratory in Tokyo, uses an optical 
holographic approach and is said to 
provide 30 minutes of colour television 
from a 30cm disc. 

The disc contains 54,000 holograms, 
each storing luminance, chrominance 
and sound information superimposed in 
an area that's only 1mm in diameter. This 
storage density is so high, that the speed 
of revolution required is only 6rpm. The 
two other optical video disc systems, one 
developed by Philips and MCA Dico- 
Vision and the other by Zenith Radio 
Corporation and Thomson CSF, use 1,800 
revolutions per minute. Same goes for 
the RCA system, which uses capacitative 
pickup. 

Hitachi has yet to announce whether 
it will market the system. However, at 
first sight it appears to be a promising 
new contender because of the low speed 
revolution required. This could greatly 
reduce the cost and complexity (if not 
eliminate) the expensive servo systems 
used in previous video players. The light 
source used is presumably a low-power 
laser. 


Australia's first general 
purpose mini 

The first free-standing, commercially 
available general purpose minicomputer 
to be designed and manufactured in Aus¬ 
tralia has recently been announced by 
Computer Manufacturers (Australia) Pty 
Ltd of Sydney. According to CM(A) . .. 
"Australia can no longer afford to be 
completely dependent on overseas tech¬ 
nological sources for all the necessary 
elements of data communication and 
information processing systems." 

Designated the CM-202, the Australian 
mini is said to compare favourably on a 
price/performance basis with major 
imported alternatives. Technically, it is 
claimed to satisfy Australian Government 
requirements (as expressed in current 
Australian Government tender specifica¬ 
tions for minicomputers for the period 
1975 to 1980) in terms of storage capacity 
and expandability, processing speed, 
and the ability to operate with all 
accepted forms of input and output 
devices. 

In hardware terms, the CM-202 is a 
general purpose 16-bit digital computer 
with memory expandable in 16k word 
increments to a maximum to 64k words. 
Standard processor features include 
double precision arithmetic, hardware 



CM(A)'s Charles Amy with the new mini. 


multiply/divide, memory and DMA 
channel polarity, direct memory access 
channels, and a vectored priority inter¬ 
rupt system. The basic chassis contains 
the central processing unit (CPU) 
together with up to 32k words of 
memory, three integral peripheral con¬ 
trollers and three spare I/O slots. 

A full range of peripheral and control 
equipment is available with the CM-202. 
These include fixed and moving disc 
heads, tape units (including cassette), 
communications line controllers, VDUs, 
printers, paper tape equipment, console 
teletypewriters and analog to digital con¬ 
verters. 


Wentworth Hotel installs 
cable TV system 

Receiving a good colour TV signal 
amongst the high rise buildings of central 
Sydney poses many problems. In the 
case of an international standard hotel, 
where guests expect the best, a good 
reception is especially important. 

The Wentworth Hotel, faced with 
reflective problems from certain nearby 
office blocks, last year commissioned 
AWA Rediffusion Pty Ltd to carry out a 
survey on colour TV reception problems. 

As a result, the hotel has recently 
installed AWA 18" colour TV sets in every 
one of its 400 plus rooms as well as its 
own cable TV system fed from a series 
of specially installed highly directional TV 
aerials on the hotel roof. The system 
pipes colour TV to every guest suite and 
can be readily adapted to supply an addi¬ 
tional closed circuit channel for enter¬ 
tainment or conference requirements. 

The sets and the system were supplied 
and installed by AWA Rediffusion Pty 
Ltd—a specialist cable TV joint venture 
company formed by two of Australia's 
and Europe's largest communications 
companies, Amalgamated Wireless 
(Australasia) Limited and Rediffusion 
Limited. 
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India's schoolroom in the sky 


Educational TV via 


India's long-awaited Satellite Instructional Television Experiment got 
underway last August, with programs beamed up to a NASA satellite 
and relayed back direct to some 2,400 villages. Though much of the 
programming is educational, India is the first country to distribute TV 
to its backward hinterland before providing a service for many of its 
big cities. What the social impact will be is, at this stage, unpredictable. 


by BRENDA MADDOX 


The need for anticipating the social 
impact of new methods of communica¬ 
ting has never been so great-and neither 
has the temptation to label any kind of 
communications project an "experi¬ 
ment." Last week, India began its 
long-awaited Satellite Instructional 
Television Experiment (SITE). Its objec¬ 
tives are pretty diffuse: "to gain 
experience in managing a satellite-based 
educational television system in rural 
areas; to stimulate national develop¬ 
ment; and to demonstrate the potential 
value of satellite technology in the rapid 
development of effective mass com¬ 
munications in developing countries." 
There is also the more specific goal of 
trying to teach-via satellite-birth con¬ 
trol, agriculture, education and nutrition, 
as well as to train teachers. 

For one year the Indian Space 
Research Organisation (ISRO) will use 


the National Aeronautics and Space 
Administration's ATS-6 satellite to beam 
television direct into 2,400 isolated 
villages. About an equal number of 
villages will receive the television 
programs by conventional relay from 
satellite receiving stations in Ahmeda- 
bad, Delhi and Amritsar. 

The ATS-6 is claimed to be the world's 
largest communications satellite. 
Launched last year, it has a 30ft parabolic 
antenna and 470 watts of power. NASA 
is making no charge for lending the 
satellite, which itself cost $US200 million, 
but the entire cost of the project on the 
ground-from equipping the villages for 
direct reception to making the instruc¬ 
tional programs-is being borne by India. 
It is estimated at about £6 million. 

The excitement which SITE, even in 
gestation, has stirred up internationally 
concerns the direct reception from the 



satellite. Each participating village has 
received a 10ft antenna made of chicken 
mesh, and a 24 inch solid state television 
set which has been "augmented" by a 
front-end converter. The antenna is con¬ 
nected to the set by a 50ft cable. 

For villages where there is no elec¬ 
tricity the equipment also includes a set 
of two 12-volt heavy duty batteries. Most 
of the villages in SITE have been given 
a simple form of electrification, usually 
a line run from the agricultural electricity 
supply in the fields outside the village, in 
order to power the set. 

With no more than this hardware, 
costing in all perhaps£350, the village can 
tune into the satellite, even though it may 
have been untouched by any other form 
of modern technology, except the tran¬ 
sistor radio and the jeep which brought 
the SITE installation team. 

The villages chosen for SITE lie in six 
clusters in the states of Radjasthan, Bihar, 
Orissa, Madhya Pradesh, Andrha 
Pradesh and Karnatka. Each cluster has 
a headquarters which has the respon¬ 
sibility for keeping all the sets in running 
order. There are four jeeps assigned to 
each cluster, each jeep providing service 
for 100 villages. 

In each village a custodian has been 
hired to look after the television set, to 
switch it on and off, and to count the size 



Above: a view of the 30ft parabolic dish 
antenna as used on NASA's ATS-6 
satellite. At left is a line of 10ft antennas , 
shown here at Ahmedabad headquart¬ 
ers , of the type used at each participating 
village. 
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a satellite 



View showing the prime Earth station at Ahmedabad which will transmit signals to 
the satellite for Project SITE. Great stress in the SITE programming has been placed 
on indigenous culture , both for entertainment and for instruction. 


of the audience at each viewing session. 

If the set breaks down, he checks the 
faults illustrated on a postcard (no sound, 
no picture, neither sound nor picture, or 
a conspicuous electrical power failure) 
and posts it to the cluster headquarters. 
(Thus the successful performance of the 
world's largest communications satellite 
depends on the efficiency of the Indian 
postal service.) 

Every day in the early evening, each 
village will get a television program in its 
own language made up of local news, 
entertainment and instruction. All-India 
Radio, which has prepared the program 
material, has tried to use only indigenous 
ingredients: folk music, local storytellers 
and ballad singers for the entertainment, 
farmers and housewives with their 
ordinary appliances and tools for the 
instruction. The lessons are simple and 
informal-how to prevent rickets in 
babies by feeding them solid food, how 
to measure with the knuckles how far 
apart the rice plants should go, how to 
make a little superphosphate go a long 
way. 

After its local program, the village will 
get a half hour program from Delhi. It will 
carry national news and be in standard 
Hindi. Then the villages will be able to 
watch the programs directed at villages 
in another cluster, whose language they 
may be able to understand. In the morn¬ 
ings, there will be special programs for 
children in schools. 

Professor E. V. Chitnis, manager of 
SITE, calmly anticipates the obvious 
question from critics. "Many people ask 
us whether it would be better to provide 
tube wells and drinking water instead of 
TV sets," he says. "However, what one 
is attempting to do through SITE is not 
to give TV sets to villages, but to make 
people self-reliant and to get them new 
information which will enable them to do 
something worthwhile for themselves— 
to learn to work together and acquire 
new skills, including those required for 
digging wells." 

One of the fascinations of SITE is that 
India has so little television of any sort. 
There has been a television service, by 
All-india Radio, in Delhi for about 12 
years, and two years ago it was extended 
to Bombay. The service has also been 
made available in the northern cities of 
Srinagar and Amritsar, where people 
were buying television sets in order to 


watch television "wafting" in from Pakis¬ 
tan. But Calcutta and Madras are still 
without a television service. What SITE is 
doing is to bring television to about 2.5 
million people in the hinterland before 
the major metropolitan populations 
enjoy it, or before a full urban television 
service has been developed. India is 
probably the first country in the world to 
be able to introduce television in this 
way. 

For its part, NASA is keeping a very low 
profile in Ahmedabad where SITE'S 
headquarters are. Yet the relationship 
between the two space agencies is close 
and friendly. NASA's people tell with 
astonishment about watching Indian 
engineers from Project SITE set up an 
antenna when they went on a training 
visit to Goddard Space Center in the 
United States. They acted as if they were 
in India, a NASA man said. They dug a 
hole in the ground, got the Sun angle, the 
time of day, a fix on true north-and set 
up the antenna. "It was pointed exactly 
at the satellite," the NASA man said 
admiringly. "We couldn't improve on the 
position at all." NASA could never 
operate like that . "We'd have to dig a 
three foot trench and line it with concrete 
first," said the US official. 

The very existence of Project SITE is 
evidence of the close relationship be¬ 
tween NASA and the late Dr Vikram 
Sarabhai, who was head of the Indian 


Atomic Energy Agency in the 1960s 
(which then included space activities). 
NASA recognised that its then projected 
ATS-6 satellite would have a broadcast 
capability and Sarabhai recognised that 
India, with its million scattered villages 
could well utilise satellite broadcasting as 
a means of ending village isolation. 

The decision to go ahead with Project 
SITE was made formal in a memorandum 
of understanding between the United 
States and India in 1969. SITE was to have 
begun in 1973, but the launching of the 
ATS-6 was delayed because of budgetary 
troubles on NASA's side. The Indians 
were grateful for the delay because 
organising the project, getting the hard¬ 
ware, recruiting the staff and cutting 
through the bureaucratic tangle at local, 
state and national levels of government 
was a formidable job—quite apart from 
the difficulties of preparing something to 
be shown on the television screens. 

Then, in late 1971, Sarabhai suddenly 
died. His place as head of the Indian 
Space Applications Centre at 
Ahmedabad (the home city of the distin¬ 
guished Sarabhai family) was taken by 
Professor Yash Pal, a theoretical physicist 
from the Tat Institute in Bombay. Accord¬ 
ing to NASA officials, Pal is extremely 
impressive, and it is reckoned to have 
been his leadership that enabled 
SITE—against many bets—to begin on 
time. 
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SAVE ON OUR 

STOCK CLEARANCE 
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1.100 Watt Clubsound P.A. 

System consisting 100 W Amp with 
4 inputs separate bass and treble 
control on each channel—built in 
reverberation—plus 2 sound 
columns each containing 3 wide 
range 12 inch speakers. 

*$575.00 


2. 120 W P.A. Amplifier 2 input 
separate bass and treble controls 
on each channel overload 
protected Type LBH 1010. 

*$230.00 

3. 60 W Power amplifier 
ideal for extending a system 
Type LBH 1007 (same 
cabinet as LBH 1010). 

*$126.50 

4. 60 W P.A. Amplifier 2 
inputs separate bass and 
treble controls on each 
channel overload protected 
Type LBH 1008. 

*$184.00 





10.WR10T 10 Watt Horn 
suitable for music complete 
with tapped transformers. 

$44.00 





5. EV 4572 Sound column speaker 
containing 4 wide range 8 inch 
speakers power 20 Watts. 

*$103.50 

6. VN 1110/00S Wall mounting 
speaker enclosure containing 8 
inch twin coned speaker and 
tapped transformer. 

$29.00 


7. HR 3 Super Tweeter 35 
Watts, Frequency 2 kHz to 17.5 kHz. 

$50.00 




11. EV 4707 10 Channel 
intercommunication master 
station with all-call facility. 

$115.00 




12. EV 4708 
Remote Station for above. 

$13.50 


13. PYE LDM 0826/07-22 inch 
PAL colour monitors video and 
audio input (No R. F. front end). 
Cabinet may need touch up. Price 
does not include insurance or 
freight. Both payable to carrier. 

$500.00 






14. N2209 Cassette recorder suitable for 
music, dictation etc, supplied with LFD 
3442 Adaptor which provides capability to 
synchronise cassette sound to most 
automatic slide projectors (those which are 
provided with a connection for remote 
control in accordance with DIN Standard 
45523. 

$68.85 complete 

15. LCH 0007/01 Stereo dynamic 
headphones 30 Hz to 20 kHz 600 
OHM (300 OHM Parallel) feather- 
light shock resistant, intended for 
high quality monitoring of speech 
or music. Mono to stereo change 
effected by altering contact 
connections in 6 Pin plug. 


$19.00 


8. APC 30T Wide Angle 30 Watt Reflex 
Horn with Driver and tapped 
transformer. 

*$92.00 


9. AP 30T 30 Watt Reflex Horn 
complete with driver and tapped 
transformer—screw driver 
adjustment. 

*$62.00 



PHILIPS 


*For these items add $5.00 Freight each 
ALL PRICES INCLUDE SALES TAX. 

To: Philips Vision & Sound, 

P.O. Box 504, Clayton, Victoria, 3168. 

Please forward the following items by return post. 


Item Numbers 


Enclosed is my cheque/money order $ 
Name_ 


Address. 


L 


Postcode 


38.. 
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Educational TV 


Though SITE'S overall objectives may 
turn out to be unassessable, the project 
has nevertheless been organised so that 
some measurements on the impact of 
television on village life can be made. 
There is, for instance, a social science 
team, including nine anthropologists, 
and teams of researchers who will either 
live in or visit the villages participating in 
the project. They have already con¬ 
ducted censuses in the villages to find out 
what the beliefs and practices on matters 
such as family planning and agriculture 
were, and also to ask the villagers what 
they thought they needed in the way of 
help. 

The social scientists have posed some 
interesting questions for themselves. 
These include the primary one that 
everyone will want to know when the 
year is up: did television actually teach? 
Other questions to be answered include: 
how has television changed the channels 
of communication in the village; do small 
social groups of, say, teenagers or old 
men still meet in the same way; have their 
times of meeting altered to accom¬ 
modate the evening television viewing? 
Individual research scientists will also 
conduct in-depth studies on the changes 
wrought by television on village 
leadership patterns. Will the custodians 
of the TV sets become leaders? Is the 
change in social behaviour (if any) that 
follows the introduction of television a 
function of social class? 

One charge that can be levelled 
against SITE is that its research is result- 
oriented. They are looking for something 
called "change" and will probably find it. 
But what brought change about? It is 
possible that the villagers may learn to 
be less fatalistic about their environment 
—perhaps not as a result of what they see 
on the television screen, but from watch¬ 
ing a repairman mend the set. Another 
change is that the school broadcasts will 
be aimed at too wide an age span (five 
to eight year olds, nine to eleven year 
olds) and that there will be too many 
children in the room (150 is not impossi¬ 
ble) for the television to be heard. 

It is a great pity that SITE, so long in 
preparation, should follow close on the 
heels of the imposition of press cen¬ 
sorship in India. For years critics of 
satellite broadcasting direct to rural 
populations have argued that it would 
merely put an instrument of control in the 
hands of a government trying for a single¬ 
party state. Their arguments now have 
some justification. The daily half hour 
news from Delhi will, in the light of 
recent events, be even more stilted than 
it would otherwise have been. 

Those connected with SITE tend to feel 
that it has succeeded already, simply by 
becoming a reality. To have managed to 
get the hardware into 2,400 villages in 



In order to get a repairman when the village TV set does not work , the village cus¬ 
todian checks the appropriate boxes on a postcard. These show , left to right top 
row: antenna OK, antenna damaged, power supply OK, power supply damaged; 
bottom row , left to right: no sound , no picture , no sound and no picture. 


time for the arrival of the satellite (now 
stationed at longitude 35°E) before the 
monsoon rains was no small feat. What 
mistakes have been made in program¬ 
ming can be corrected in years to come, 
for the villages chosen for SITE are also 
reachable by terrestrial microwave. 

In any event, like Brazil and Indonesia 
India is committed to going to a full 
national satellite system. In India there is 


no question of building a full internal 
microwave network: satellites are going 
to be used, and what the Indians them¬ 
selves are asking for from SITE is not so 
much experimental results but simply 
experience. ® 

‘Brenda Maddox is a freelance journalist and 
author. This article first appeared in "New 
Scientist," and is reprinted by arrangement. 


Greyscale/Convergence Generator 

Features ★ CROSSHATCH ★ DOTS ★ VERT. & HOR. LINES ★ VERT. BARS 

★ GREYSCALE (8 Step) ★ WHITE SCREEN ★ BLACK SCREEN ★ VHF 
OUTPUT (Tunable) ★ HOR. & VERT. SYNC. & BLKG. ★ PORTABLE MAINS/ 
BATTERY OPERATION ★ HIGH STABILITY & RELIABILITY ★ LOW PRICE 

I ONLY $110.00 plus 15% S.t! 1 

nil | COLOUR BAR GENERATOR 

mL PUSH BUTTON MODEL COLROSE PBC III 

★ Provides the THREE COLOUR BAR STANDARDS as used in Australia 
(100% Amp 100% SAT., 100% Amp 95% SAT., 75% Amp 100% SAT.) 

★ Provides the THREE ASSOCIATED GREYSCALE PATTERNS. 

★ Accurately Centred CROSSHATCH pattern for easy adjustment of picture 
height, width and linearity. 

Other features include ★ DOTS ★ VERT. & HOR. LINES ★ VERT. BARS 

★ RED SCREEN ★ WHITE SCREEN ★ PAL/NTSC COLOUR BARS ★ VARI¬ 

ABLE BURST AMPLITUDE ★ VARIABLE VIDEO OUTPUT — pos. or neg. 
polarity ★ VHF OUTPUT —tunable ★ SOUND CARRIER —mod. (1kHz) or 
unmod. ★ CANCEL Y(Luminance) U(B-Y) & V(R-Y) switches ★ C.R.0. 
Sync. Socket. _ 

1 STILL ONLY $350.00 plus 15% S.T. ] 

COLROSE ELECTRONICS 
13 Freda Street, Netley, S.A. 5037 — Phone 293 5617 
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Arlunya 

Design And Development Aids 




CIRCUIT DESIGNERS 
POWER SUPPLIES 

Our design engineers needed multiple 
output power supplies to feed supply 
rails in breadboard hook ups or on 
printed circuit boards being operated 
out of their parent equipment. We 
could not buy cost effective commer¬ 
cial units, so we made them ourselves. 
Soon customers were pressing us to 
build some for them. As a result we put 
PS101 and PS105 into production. 

FEATURES: 

• Low cost — straightforward design 

• Light weight rugged construction 

• Provide rail voltages most com¬ 
monly required for circuit develop¬ 
ment or troubleshooting 

• Limited voltage range on fixed out¬ 
puts minimises chance of costly set¬ 
ting up errors or accidental switch¬ 
ing in of high voltages 

• Cost effective: avoids tying up ex¬ 
pensive wide range bulky lab. 
supplies on most straightforward rail 
voltage applications 

• Ideal for general bench use in 
development labs, service work¬ 
shops and educational institutions. 
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EXPERIMENTAL CHASSIS EC10 

A RELIABLE METHOD OF CIRCUIT BREADBOARD ASSEMBLY 

Our design engineers wanted a reliable means of breadboarding without 
the limitations of most matrix type boards or the costly alternative of 
producing special to purpose P.C.B.’s for initial hookups. We could not 
find any suitable product that was commercially available so we designed 
and built our own. 

The basic EC10 is a large (310mm x 250mm) high quality fibre glass 
printed circuit board which mounts on a heavy gauge anodised main 
chassis. 

IDEAL FOR DEVELOPMENT DEPARTMENTS, UNIVERSITY & 
TECHNICAL COLLEGES, EXPERIMENTERS. 

FEATURES: 

CHASSIS A rigid welded corner anodised aluminium base to provide an 
adequate space between the circuit board and the bench for wire inter¬ 
connections. 

SB£5l« s !y E PRE punching AND DRILLING FOR SOCKETS, BINDING 
POSTS. SWITCHES, POTS, ETC. ETC. An assortment of holes, slots and 
cut-outs suitable for mounting most popular types of plugs, edge connec¬ 
tors. switches, potentiometers, etc. 

EARTH PLAIN The P.C.B. is laid out to provide a large earth-plain. 
SUPPLY RAILS Positive and negative rails with pins near each I.C. socket. 
IN LINE I.C. SOCKETS I.C. sockets mounted on the underside of the board 
to allow interference-free mounting of discrete circuit components on the 
top of the board. 

PRINTED CIRCUIT BOARD Epoxy-glass circuit board and high quality 
16-pin DIP sockets. 3 


SEND THIS COUPON OR WRITE TO 

ARLUNYA PTY. LTD. 

P.O. BOX 113 BALWYN, VICTORIA 3103 AUST 

TEL (03) 836 6533 TELEGRAMS ARLUNYA, MELB 


Please send me details ol your circuit designers power supplies and ex- 
perimental chassis. 


NAME .... 
ADDRESS. 


.POST CODE. 
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Electronics is often represented as an austere discipline, concerned only 
with profit making and remote from the problems of the individual. 
However, there is probably no other technology that will do more for 
the physically handicapped in the immediate future than electronics. 
Electronics is very much concerned with the "people business," as this 
story shows. 


Life for the blind may be considerably 
improved in the future, thanks to 
developing electronic technology. In 
recent years a number of important new 
inventions have made an appearance, 
and these range from ultrasonic and 
microwave guidance devices to 
machines that facilitate the handling and 
manipulation of data. 

In France, an ingenious new machine 
has been developed and was presented 
for the first time at the International 
Congress for the 150th Anniversary of the 
Invention of the Braille System, held at 
U N ESCO headquarters in Paris last May. 

The Digicassette, as the machine is 
known, will make it a lot easier for the 
blind to read and write, and to perform 
complex calculations. Interestingly 
enough, it was developed by a team of 
blind inventors working for the Valentin 
Hauy Association in Paris. Mr Schneider- 
Manoury, one of the inventors and 
Secretary-General of the Association, 
demonstrated how the machine works. 


In appearance, the Digicassette looks 
like a small cassette recorder and, 
indeed, retains the essential functions of 
a tape recorder. Data is entered into the 
machine by means of a keyboard equip¬ 
ped with ten keys, and recorded on mag¬ 
netic tape. A Braille readout panel 
consisting of some twelve characters is 
used to display data, either as it is written 
or read off the tape. 

In fact the Braille readout panel is the 
key to the whole system, although tech¬ 
nical details to hand on its workings are 
quite sketchy. However, it would appear 
that as data is read off the magnetic tape 
it is fed to suitable encoding circuitry. 
This, in turn, drives a number of solenoids 
which raise pins in Braille formation on 
the data panel. A technique similar to this 
was developed at the Electronics 
Division of the School of Mathematics 
and Earth Sciences, Macquarie Univer¬ 
sity, for adapting electronic calculators to 
Braille readout. 

The main advantage of the Digicas¬ 


sette system is its versatility, and the ease 
with which data may be entered, updated, 
and re-called. The cassettes used to store 
the data are the same as those used in 
conventional audio cassette recorders, 
and can store up to 150,000 Braille 
characters. Space requirements are thus 
drastically reduced and ease of handling 
considerably improved with this format, 
as compared to the conventional Braille 
texts. 

In addition to its reading and writing 
capabilities, the Digicassette can be 
interfaced with an electronic calculator. 
Set up in this manner, data readout from 
the calculator can be reproduced in 
Braille. This is obviously an important 
extension of the machine's capabilities, 
and places the computing power of the 
modern electronic calculator within 
reach of the blind. 

One area where the Digicassette for¬ 
mat will obviously be of tremendous 
value is in providing new employment 
opportunities for the blind, and in teach¬ 
ing applications. The machine will 
increase the level of self-reliance and 
independence enjoyed by blind people 
and, as such, has considerable social 
merit. Current plans call for the Digicas¬ 
sette to be mass produced in the near 
future. ® 



At left , Mr Schneider-Manoury demonstrates the Digicassette 
system . View at top clearly shows the Braille readout panel , 
and the calculator adapted for use with the Digicassette. 
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Computer system monitors 
racing car performance 


Winning races like the Indianapolis 500 in the future will require a 
combination of several important factors: a skilled professional driver, 
a good pit crew, a carefully prepared racing car and—by the way things 
are shaping up—a computer! Team McLaren, one of the world s most 
successful automobile racing teams, are already using a computer for 
pre-race tuning and in-race performance monitoring of their cars. 


toring of the Gatorade-McLaren USAC 
racing car. 

Performance monitoring is achieved 
by the use of sensors in the car's engine 
while other sensors are used to monitor 
vehicle handling characteristics. A small 
telemetry transmitter in the car receives 


The modern racing car has changed 
dramatically in recent years. Engines 
have changed, suspensions have 
changed, and the aerodynamic shape has 
changed. But one thing remains the 
same—the meticulous pre-race prepara¬ 
tion that must be carried out on a car in 
order to ensure the reliability that wins 
races. 

In the fiercely competitive world of 
motor racing, therefore, any one factor 
that will help improve reliability and 
perhaps provide some sort of "edge" is 
welcome. 

In the case of Team McLaren, this 
"edge" is a small computer tucked in a 
corner of the pit area. The computer, a 
Nova 2 made by Data General Corpora¬ 
tion of Southboro, Massachusetts, USA, 
is used for real-time performance moni- 


At right , racing 
driver Johnny 
Rutherford at the 
wheel of the 
Gatorade-McLaren 
USAC racing car. 
(Photo Roger L. 
Smith , USA.) View 
below shows the 
computerised moni¬ 
toring system mount¬ 
ed in Team McLaren's 
engine test area. 



«s&9fvtA* 



data from the sensors in the form of elec¬ 
trical impulses, multiplexes the data into 
a common communications channel, 
and transmits it to a receiver in the pit 
area. The data is then fed into the com¬ 
puter for processing. 

"The car has 14 of its functions moni¬ 
tored", said Mr Tyler Alexander, Team 
McLaren's Director of Engineering. 

"The computer monitors the ride 
height of each of the four wheels, the for¬ 
ward and sideward acceleration, the oil 
and water temperature, oil and water 
pressure, air inlet temperature, engine 
RPM, turbocharger airflow, and fuel 
flow," M< Alexander said. Some of these 
measurements are used for pre-race 
preparations, while others are used for 
real-time performance monitoring 
during the race. 

Readings such as wheel riding height 
and forward and lateral acceleration are 
of primary importance during pre-race 
tuning. During practice runs the driver's 
reactions, together with the data pro¬ 
vided, can be used to make suspension 
and airfoil adjustments to provide a car 
whose handling meets the requirements 


32 


ELECTRONICS Australia, November, 1975 











of the driver and the track. 

Of particular importance is the fact that 
the computerised system can keep track 
of fuel consumption as the race 
progresses. This is obviously a vital factor 
in overall race strategy and,.according to 
Mr Alexander, "there previously was no 
way to measure the amount of fuel in the 
car." 

This is because the fuel cells in racing 
cars contain a sponge-like safety material 
that prevents the fuel content from being 
monitored. During a race, therefore, it 
was previously possible only to estimate 
the amount of fuel left at any given stage. 
These estimates were made on the basis 
of previous performance. 

To overcome this problem a small, 
propeller-like flowmeter inserted in the 
fuel line now monitors the amount of fuel 
that goes into the engine. Flowmeter 
revolutions are monitored by a sensor 
and the information relayed to the com¬ 
puter which calculates the fuel consump¬ 
tion. "This will avoid calling a car in for 
an unnecessary refuelling, or prevent a 
car from running out of fuel because its 
consumption was higher than estimat¬ 
ed," Mr Alexander said. 

As mentioned above, several readings 
will be useful mainly for real-time per¬ 
formance monitoring during a race. For 
example, although acceleration figures 
are primarily used for pre-race tuning, an 
increase in lateral acceleration during the 
race could mean that the tyres are not 
adhering to the track as well as they 
should. Race strategy would then dictate 
that the tyres be changed during the next 
pit stop. 

"Oil temperature is another measure¬ 
ment that can play a role in determining 
race strategy," Mr Alexander said. "If we 
see the oil temperature rising it could 
mean increased friction in the engine, 
which is an indication that a part is failing. 
Depending on the degree of increase, 
the position of the car, and how far along 
the race is, we can tell the driver to con¬ 
tinue at full speed, slow down enough to 
maintain his position, or call him into the 
pits before the engine is damaged." 

The computer also counts, the number 
of laps the car has made by counting the 
number of signal peaks as the car goes 
by. In addition, the lap time is calculated 
by counting the interval between signal 
peaks. 

Information calculated by the com¬ 
puter can be displayed either on a video 
display unit, or can be printed out at a 
teletype terminal to provide a permanent 
record. The information displayed on the 
VDU can never be more than one 
second old. 

In addition to supplying the computer, 
video display unit, and the tele¬ 
typewriter, Data General Corporation 
wrote the programs that transform the 
telemetry data into standard units of 
measurements, and which make all 
necessary calculations. The 14-channel 
data acquisition and telemetry system 
was supplied by EMR-Telemetry, Florida, 
USA. ® 



which tuner 
is best? 


The Australian Consumers’ 
Association has tested 13 
FM tuners priced under $200. 
The full findings are pub¬ 
lished in a comprehensive 
report in the November issue 
of CHOICE magazine. 


ACA is a wholly independent, non¬ 
political, non-profit organisation. 
Subscription of $10 per year brings 
you CHOICE each month and the 
right to purchase back copies at a 
nominal charge. 

..(HOKE.. 

ACA, 28-30 Queen St., Chippendale, N.S.W. 2008. 

Phone 69-5447 (Sydney). 

I enclose $10 to join ACA and receive CHOICE 

for a year. 

NAME. 

ADDRESS. 

.POSTCODE. 
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Protect your loudspeakers 
against damage with a 

Loudspeaker 



It may look ugly, but it can save money! 


Protector 

Ever had the misfortune to "blow'' an output transistor in an amplifier 
without coupling capacitors? Blow your loudspeakers too? you can 
guard against this possibility by building the Protector circuit described 
here. It also eliminates switch-on "thumps" from the loudspeakers. 


by LEO SIMPSON 


Many hifi fans do not realise that 
amplifiers with direct-coupled outlets to 
the loudspeakers can pose a real 
hazard-to the loudspeakers! By direct- 
coupling, we are referring to those 
amplifiers without output-coupling 
capacitors. Japanese manufacturers refer 
to them as OCL or "output capacitor¬ 
less". 

There are several advantages in having 
an amplifier with direct-coupling to the 
loudspeakers. It results in better damp¬ 
ing factor and improved power output at 
low frequencies. To the designer it 
enables elimination of at least one large 
electrolytic capacitor, with a consequent 
cost saving. And it also eliminates one 
possible cause of switch-on transients. 

But all these advantages add up to zero 
if a failure occurs in the power amplifier 
and applies a large DC voltage across the 
loudspeaker(s). The most likely result of 
this is that the loudspeaker voice coils are 
burnt out before the owner realises that 
anything is amiss. 


While the transistor or component that 
fails in the amplifier may be replaced at 
a cost of only a few dollars, repair or 
replacement of the loudspeakers can be 
very much more expensive. In the case 
of many imported loudspeaker systems, 
replacement of a single driver may easily 
set you back by more than one hundred 
or more dollars. 

Another problem which is common to 
many solid-state amplifiers is that of 
switch-on transients. This is more likely 
to occur in amplifiers with output coup¬ 
ling capacitors—when the output capac¬ 
itors charge up there can be a loud 
thump emitted from the loudspeakers. 
Usually the large DC charging pulse is 
not likely to damage the loudspeakers, 
but its audible effect can be annoying. 

Both of these problems can be 
eliminated with the Loudspeaker Protec¬ 
tor featured here. Indeed, similar circuits 
are now featured in many expensive 
high-power amplifiers. 

Another problem common to many 


solid-state amplifiers is that they can 
cause the loudspeakers to thump a short 
time after being switched off. The 
Loudspeaker Protector will also 
eliminate most of this problem, particu¬ 
larly where the thump occurs several 
seconds after switch-off. 

Some amplifiers also occasionally give 
a sharp "crack" from the loudspeakers 
at the instant of switch-off. However, that 
is a problem which cannot be cured by 
this simple circuit. 

Refer now to the circuit. It is simpler 
than it appears at first sight. Basically it 
consists of a relay which normally con¬ 
nects the loudspeakers to the amplifier 
a few seconds after switch-on. If a DC 
voltage is subsequently applied across 
the loudspeakers, the relay disconnects 
them. 

Five general purpose transistors are 
used in the circuit. Tr5 drives the relay 
direct. A diode in the collector circuit 
protects Tr5 against the inductive kick- 
back from the relay when it is de¬ 
energised. Tr4 controls Tr5 via the 10k 
resistor. When Tr4 conducts, so does 
Tr5. 

Base bias for Tr4 is provided by a net¬ 
work consisting of two 56k resistors, one 
270k resistor and the IOOuF capacitor. At 
initial switch-on the IOOuF capacitor has 
zero charge and so no forward bias is 
applied to Tr4 and the relay is off. After 
about two seconds, the capacitor is char¬ 
ged sufficiently to allow Tr4 and Tr5 to 
turn on and energise the relay which con¬ 
nects the loudspeakers to the amplifier. 

Trl, Tr2 and Tr3 form a rather 


Five transistors a relay and a few other components make up this circuit which can be built into an amplifier or as a separate unit. 
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incestuous triple which monitors the 
amplifier outputs for DC fault conditions. 
They function as follows: 

Both channels of the amplifier in ques¬ 
tion are monitored by Trl, 2, 3 via a low- 
pass filter consisting of four. 22k resistors 
and two 50uF capacitors. In a typical 
amplifier with direct-coupled output 
there is a normal "offset" DC voltage at 
the output which may be anywhere from 
about 20 millivolts to perhaps 200 to 300 
millivolts. These normal offsets must not 
affect the monitoring network. 


PARTS LIST 

7 case and lid 

1 PC board, 102 x 51 mm, code 
75L11 

1 PC board bracket (see text) 

1 flush-mounting mains socket 
1 three-pin mains plug 

1 power transformer; 12.6V 
secondary 

1SPST toggle switch 

2 four-terminal connector strips 

3 BC547 NPN silicon transistors 
2 BC557 PNP silicon transistors 
2 EM401 silicon power diodes 

1 Varley E3202 relay, 12V double¬ 
changeover contacts 
1 470uF/25VW PC electrolytic 
capacitor 

1 100uF/25VW PC electrolytic 
capacitor 

2 50uF/50VW PC non-polarised 
capacitors 

RESISTORS 

(Va or YiW or 10% tolerance) 

1 x 270k, 2 x 56k, 4 x 22k, 

1 x 10k, 2 x 220 ohms, 1 x 120 ohms. 
MISCELLANEOUS 

7 PC stakes, length of three core flex, 
solder lug, grommet, rubber feet, 
screws, nuts, lockwashers, 
hook-up wire, solder. 

NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those 
used for our prototype. Components 
with higher ratings may be used 
provided they are physically 
compatible. Lower rated components 
may also be used in some cases 
provided their ratings are not 
exceeded. See notes on components 
in the text. 


If one of the amplifier outputs goes 
positive by more than two volts, Tr3 is 
forward biased and it conducts fo 
remove the base bias from Tr4. Hence 
Tr4 and Tr5 turn off and the relay discon¬ 
nects the loudspeakers. Similarly, if the 
amplifier output goes negative by more 
than two volts, the emitter of Trl is pulled 
negative with respect to its base. Trl then 
conducts as does Tr2, and so Tr4 and Tr5 
are turned off as before. 

So all the transistors function as simple 



The PC board layout of the Protector. The 47uF capacitors are non-polarised. 



The PC board was mounted vertically in the prototype. Below is the rear view. 





switches which are only controlled by 
DC signals. AC signals have no effect due 
to the input filter. 

The two 50uF capacitors in the input 
filter are non-polarised electrolytics. 
They have to be, since DC voltages of 
either polarity may be applied to them. 
The capacitors we used are made by 
Elna and are referred to by the manufac¬ 


turer as being "bipolar"—a term norm¬ 
ally applied to conventional transistors. 
We prefer the term "non-polarised". 

The 220 ohm resistors on the circuit 
are marked with asterisks. These should 
be included where the Protector is used 
to eliminate switch-on thumps from 
amplifiers with output coupling capaci¬ 
tors. The resistors allow the output 
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Non-Linear Systems, Inc. 

Originator of the digital voltmeter. 

High quality at low cost from the company that has led the Digital Revolution since 1952 
when we developed the world’s first Precision Digital Voltmeter. 


+ 3 L ' ^ 

Of, model lm 

* „. f ' / 0 C K/MQ J 00 . 


9 


LM-3 

Full three digits. 

* 


$99 


LM SERIES 
DIGITAL 
MULTIMETERS 


Automatic zeroing. 
Automatic polarity. 

Drop-proof. 
Battery powered. 
Automatic decimal. 
MOS/LSI construction. 
Less than 2" high. 


+ 3 3 8 S' 

© MOOCl LM-4 

9 HI vac vdc k/ mo too 1000 mq 


IT 


This p 
andE 


ce includes Nicads 
ittery charger. 


‘All prices plus 
15ft sales tax if applicable. 


Mi 

t • 


LM-4 

Full four digits. 

$ 180 * 


*AII NLS metres are 
protected by a one year warranty. 


MODE 

RANGE 

ACCURACY 

RESOLUTION 

ACCURACY 

RESOLUTION 

INPUT 

TEST** 

(LM-4) 

(LM-4) 

(LM-3) 

(LM-3) 

RESISTANCE 

CURRENT 


1 


100 nV 


1 mV 




10 

±0.02% of Full Scale 

1 mV 

±(0.1% F.S. + 1% Rdg.) 

10 mV 



VOLTS DC* 

100 

10 mV 

100 mV 

10 MSI 



1000 


100 mV 


1 V 





±(0.1% F.S. + 0. 2% Rdg.); 

100 ^V 

±(0.3%F.S.+ .8% Rdg.) 

1 mV 




1 

50-400Hz (All ranges) 

50/400 Hz 



VOLTS AC* 

10 

±(0.1% F.S. + 1%Rdg.); 

1 mV 

10 mV 

10 MP, 20 pF 


100 

1000 

400-50KHz (IV range) 
±(0.2% F.S. +10% Rdg.); 

10 mV 

100 mV 

±(0.3% F. S. + 10% Rdg.) 
400/5000 Hz 

100 mV 

1 V 




400-5 KHz (10V & higher ranges) 






1 


100 mfl 


1 a 


1 mA 


10 


1 n 


10 fl 


100 mA 

KILOHMS 

100 

±0.1% of Full Scale 

io n 

±(0.1% F. S. + 1% Rdg.) 

ioo n 


10 nA 


1000 


ioo n 


1 kfl 


1 mA 


10000 


i kn 


10 kfi 


100 nA 

* 1000 VDC or peak AC maximum any range. 

OPTIONAL FEATURES 

High Voltage Probe — To 30 KV (1000:1 Reduction) $26.00; Leather Carrying Case — Belt and Neck Strap 

**5 VDC maximum test voltage In K/Mfi mode. 

$11.00; Carrying Handlc/Tilt Stand $2.40; Current Shunts — 100 u A. ImA. 
$4 10 ea 

, 10mA. 100mA & IA on IV range 


LM-3 Stockists: 

Melbourne: Radio Parts. Lawrence & Hanson 
Sydney: Dick Smith. Lawrence & Hanson 
Adelaide: Compar Distributors Pty. Ltd. 

Geelong: Teleparts (also Morwell) 

Newcastle: Digitronics Div Edmonds Moir & Co. 

Hobart: Lawrence & Hanson 

New Zealand: Pye Ltd. Systems Division. 


If the LM Series is not yet at LM Stockists in your city then you may order direct. Please include $2.00 for 
freight. 

Non-Linear Systems, (Australia) Pty. Ltd. 

P.O. Box 122, Glen Waverley, Victoria, 3150, Australia. 
Telephone: (03) 232 4506/232 7535 


Non-Linear Systems 23 Years of Progress 
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LOUDSPEAKER PROTECTOR 


capacitors to charge in the delay period 
before the loudspeakers are connected. 
If the resistors were omitted there 
would be an awful bang from the 
loudspeakers when the relay is ener¬ 
gised. 

While the 220 ohm resistors are 
essential where the Protector is to be 
used with amplifiers having output 
capacitors, they should be omitted 
where used with amplifiers having 
direct-coupled outputs. If they are 
included there is a strong likelihood that 
they will be burnt out in the event of 
an amplifier fault. 

As it stands, the Protector circuit can 
be built in a number of forms. First, it 
can be built into the amplifier it is to 
work with, and powered from it. The 
supply rail may be anywhere in the 
range from 12 to 45V DC. The only 
change necessary to adapt to differing 
supply rails is that the 120 ohm resistor 
should be varied so that no more than 
12V is applied to the relay. Coil resist¬ 
ance of the relay specified is 205 
ohms. 

Current drain of the circuit with the 
relay energised is close to 60 milliamps. 
If it is run from the main positive DC 
rail in the amplifier the diode and 470uF 
filter capacitor may be omitted. Note 
that the zero volt rail (ie, earth) of the 
Protector should connect to the main 
earth point of the amplifier. 

If it is inconvenient to power the Pro¬ 
tector from the main positive DC rail of 
the amplifier it is possible to run it from 
an AC winding on the power transformer 
provided that one side of the winding is, 
or can be connected to the main earth 
of the amplifier. AC input voltage to the 
rectifier of the Protector may be in the 
range of 9 to 30VAC. If the resultant DC 
voltage is more than 25V, the voltage 
rating of the 470uF filter capacitor should 
be increased accordingly. 

Where the constructor does not wish 
to incorporate the Protector into an exist¬ 
ing amplifier it will be necessary to con¬ 
struct it as a separate unit with its own 
small transformer to provide the DC sup¬ 
ply. Here again it can be built in one of 
two versions. Note that the Protector 
transformer must be energised at the 
same time as the amplifier. 

Where the amplifier in question has 
switched 240VAC outlets the Protector 
can be plugged into the rear of the 
amplifier and controlled by the amplifier 
power switch. If the amplifier does not 
have a switched 240VAC outlet, the Pro¬ 
tector will be required to have its own 
power switch and a 3-pin mains socket 
into which the amplifier can be plugged. 
The amplifier is then turned on and off 
with the Protector power switch. Our 
prototype is the latter version. 

Our prototype was housed in a neat 
little case supplied by Bespoke Metal¬ 


work, 42c Sydenham Road, Brookvale, 
NSW. The case is denoted type MT1, 
comes in crackle enamel finish of blue, 
black or red and has a clear anodised 
aluminium lid. Dimensions are 136 x 60 
x 104mm (W x H x D). Parts suppliers can 
order from Bespoke at the above 
address. 

A flush mounting 3-pin outlet and two 
sets of four-way screw terminals are 
mounted on the rear of the case. The sets 
of terminals are for connection of output 
wires from the amplifier and wires to the 
loudspeakers. The front panel is bare 
except for the power switch. 


of aluminium. 

The power transformer is a miniature 
type with a 12.6V secondary. Ferguson PF 
2851, A & R 6476 or DSE 2851 are suita¬ 
ble. 

These transformers normally have a 
centre tap connection to the secondary. 
This should be coiled up and taped to 
prevent it shorting to the case. 

The three-core mains cord should be 
passed through a grommeted hole in the 
rear of the case and anchored with a cord 
clamp. The earth conductor should be 
terminated to a solder lug on the chassis 
while the active and neutral wires are ter¬ 
minated to an insulated terminal block. 
Connections to the power switch, trans¬ 
former and AC outlet are then made 
from the terminal block. On no account 
should any connection be made from the 



Here is the full size copper pattern of the PC board. 


A PC board coded 75L11 and meas¬ 
uring 102 x 51mm accommodates the cir¬ 
cuitry. The relay is made by Varley, type 
E3202, and is soldered directly to the PC 
board. The non-polarised electrolytic 
capacitors can be soldered in either way 
round. 

General-purpose small-signal silicon 
transistors can be used for this circuit. 
Trl, 3 and 4 may be BC548, BC108 or any 
equivalent NPN type, but if the circuit is 
incorporated into an amplifier and has a 
DC rail of more than 30V then Tr4 should 
be BC547, 107 or equivalent. Similarly, 
Tr2 and Tr5 may be BC558, BC178 or 
equivalent PNP type, but if the supply rail 
is more than 30V, Tr5 should be BC557, 
177 or equivalent. 

Note that if the resistor in series with 
the relay is modified to cope with a 
higher voltage DC rail, its power rating 
should be adequate for the purpose. For 
a DC rail below 20V, a Yi\N resistor will 
suffice. 

As it stands, the Protector is suitable 
for amplifiers with ratings up to about 100 
watts RMS per channel. If it is to be used 
with higher rated amplifiers a relay with 
higher rated contacts will have to be 
used. The contacts in the relay specified 
have a rating of 5 amps. 

Use PC stakes or pins to make connec¬ 
tions to the PC board. These make it easy 
to make and break connections. The PC 
board was mounted on a vertical bracket 
slightly larger than the board and made 


Protector chassis to the earth returns of 
the loudspeakers or amplifier 

When assembly is complete, the Pro¬ 
tector can be checked for correct opera¬ 
tion without connecting it to an amplifier. 
Switch on and check that the relay closes 
after about two seconds. Drop out time 
for the relay after switch-off is about half 
a second. A shorter delay before the 
relay closes will occur if the Protector is 
switched on immediately after it is 
switched off. 

Fault conditions at the input can be 
simulated with a nine-volt battery. Just 
connect across the inputs, either way, 
and the relay should open after a short 
delay of less than half a second. If you 
connect the battery to the output ter¬ 
minals of the Protector you can check 
that the relay is correctly breaking the cir¬ 
cuit when a fault occurs. If it is, the relay 
will open and close repeatedly until the 
battery is removed. 

When operation of the circuit has been 
checked, the unit can be connected to 
the amplifier and loudspeakers. 

You can then sigh with relief, because 
your precious loudspeakers are now safe 
from damage if your amplifier pops an 
output transistor. 

There is one other advantage of the 
Protector. It enables you to quickly kill 
the sound of an objectionable program, 
rather than letting it fade away after nor¬ 
mal switch-off. For example, blah blah 
razzle dazzle and (click) ... $ 
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Fluorescent Readout 
LSI Digital Alarm Clock 


Here is yet another LSI digital clock. This versatile design provides for 
either 1 2 or 24 hour operation, has integral alarm and snooze facilities, 
and uses a bright 4-digit fluorescent readout display. If you want a 

digital clock with alarm facilities, this is the one to go for. by GREG SWAIN 


Digital clocks are certainly popular 
projects, judging by the success of the 
clock described in the April 1975 issue. 
Over 1500 were built in the space of 6 
months, and the figure would certainly 
be much higher by now. 

In view of this popularity, we decided 
to publish an alternative design of 
somewhat differing specifications. As 
with the clock described last April, the 
new unit is available from Dick Smith 
Electronics. 

As can be seen from the accompany¬ 
ing photographs, most of the clock cir¬ 
cuitry is accommodated on a small PC 
board measuring 104 x 60mm. The unit 
may be constructed for either 12 or 24 
hour operation, and is housed in an 
attractive plastic case supplied as part of 
the kit. Overall dimensions of the 
completed unit are a compact 148 x 77 
x 60mm (W x H x D). 

The new clock differs from the one 
described in the April issue in a number 
of important ways. First, there is the 
advantage of the integral alarm facility 
which allows the alarm to be set up to 
24 hours in advance. A snooze button 
permits an activated alarm to be turned 
off and reset for another 7 minutes. And 
by the addition of some simple circuitry, 
the new clock can be used as an accurate 


time switch. This feature is described 
later on in the article. 

On the debit side, the new clock 
provides no seconds option, there being 
a 4-digit readout only as a result of 
display and chip limitations. In addition 
it is slightly more complicated to assem¬ 
ble than the April clock. 

Ultimately then, the choice between 
the two clocks will be based on whether 
you want a four digit readout or six, and 
whether or not you require the alarm 
facility. Cost differences are marginal. 

The clock described here is designed 
around a single Texas Instruments 
TMS3834 digital clock chip. Contained on 
the LSI chip is all the electronics circuitry 


necessary to convert the 50Hz pulse 
input at pin 28 into a multiplex readout 
for 4 digits, together with alarm setting 
and alarm output facilities. 

Basic clock operation is as follows. 
First, half rectified 50Hz is applied to pin 
28 of the clock chip. An internal signal 
shaping network squares the signal up in 
a signal shaping circuit, and then divides 
it down to 1 pulse per second (1 pps). The 
Ipps signal is fed to a counter which 
cycles in BCD from 00:00 to 23:59 in the 
24 hour mode, or from 01:00 to 12:59 in 
the 12 hour mode. 

BCD output from the dock counter is 
decoded and multiplexed to drive the 
display. 


Rear view of the 
completed unit 
showing the time 
setting and alarm 
setting facilities. 
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The clock in finished form , housed in the plastic case supplied with the kit. 


In simple terms, multiplexing involves 
the simultaneous transmission of more 
than one piece of information via the 
same path. The path can be thought of 
as being time shared, if you like. In this 
case, we need to display up to four num¬ 
bers simultaneously. Each number has up 
to seven segments each requiring an item 
of information. 

In fact, when all is taken into con¬ 
sideration each seven segment display 
requires eight separate lines. Multiply 
this by four for a 4-digit display and we 
would need 32 lines. However, in the 
case of a clock, the most significant digit 
can never exceed 2 when operated in the 
24 hour mode, or 1 when operated in the 
12 hour mode. This reduces the number 
of lines required to 31 and 27 respec¬ 
tively. 

If the clock chip were to use a conven- 
tional seven segment decoding, 


38 


ELECTRONICS Australia, November, 1975 








therefore, it would require 31 output 
connections to the display, plus all the 
input, supply and control connections. 
Although not impossible, it would tend 
to make the package somewhat 
unwieldy. 

Multiplex operation gets around the 
problem by not attempting to show all 
the digits continuously. Instead the digits 
are flashed sequentially, usually at a rate 
of about 1kHz. At this rapid rate, they all 
appear to be on continuously. 

As with the previous clock, a bright 
fluorescent readout display is employed. 
However, whereas the previous clock 
used separate readout "bottles" for each 
digit, the digits here are encapsulated in 
a common "flat" glass envelope. Actual 
height of the readout numerals is 
12.5mm. 

Basically, the fluorescent readout 
display consists of a directly heated 
cathode, a control grid per digit, and a 
number of anodes—one for each seg¬ 
ment of each digit of the display. In addi¬ 
tion, anode segments and control grids 
are provided for the colon and for the 
AM and PM indication. 

Two very fine wires running 
horizontally across the face of the display 
provide the common cathode for all 
digits. One side of the cathode is tied to 
the negative supply rail via a 2.2k resistor, 
and it is fed from a 3V winding on the 
transformer. 


A fine mesh immediately in front of the 
anodes for each digit acts as the control 
grid. In this case the anodes are tied to 
the negative supply rail via 22k isolating 
resistors, and are normally held off. 
When driven by the segment driver out¬ 
put of the clock chip, the appropriate 
segments are brought to ground poten¬ 
tial and are therefore positive with 
respect to the cathode. The display can 
then be made to light up by making the 
grid positive with respect to the 
cathode. 

All equivalent anode segments of the 
various digits are bussed to seven com¬ 
mon lines, each driven by a segment 
driver output of the clock chip (pins 17 
to 23). The various control grids are 
driven by the clock chip via Ik pull-up 
resistors (pins 5 to 8). Thus for a 4-digit 
display, there are only 11 separate con¬ 
nections from the clock chip. 

To display the various digits correctly, 
control signals are applied sequentially 
to each of the digit grids in turn. At the 
same time, the corresponding common 
segment lines for each digit are brought 
to ground by the segment driver output 
of the clock chip. The signals change 
appropriately as grid voltage is applied 
to each digit. 

The alarm circuitry consists of a free 
running or astable multivibrator which 
generates an audio tone. This is coupled 
to a small loudspeaker via an NPN driver 


transistor. A fourth transistor, also in 
series with the loudspeaker, acts as a 
switch. When the time counter within the 
clock chip reaches the same count as the 
alarm counter, the alarm output (pin 10) 
delivers a series of 1 second pulses to the 
base of this transistor, turning it on and 
off. The loudspeaker thus delivers a 
pulsed tone. 

Three push-buttons are provided for 
time setting: Hold, Hour Advance, and 
Minute Advance. The latter two buttons 
rapidly cycle the time forward. Then, by 
using the Hold button, you can hold the 
time static until the precise time required 
is reached. Note that when the Hold but¬ 
ton is released, the clock will begin count¬ 
ing from zero seconds. 

Note also that this clock eliminates 
illegal time displays at switch-on. When 
power is first applied, 0:00 is displayed. 
The correct time is then set using the 
time-setting push-buttons as outlined 
above. 

The clock is, however, tolerant of 
power failures of up to five seconds 
(although it will discontinue counting 
during such interruptions). In practice, 
this means that the clock will continue to 
operate despite momentary power 
failures, as in the case of severe electrical 
storms. This is obviously a desirable fea¬ 
ture where reliance has been placed on 
the alarm facility. 

The kit from Dick Smith Electronics is 
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Know 

Where 
You are 
Going 

Choose a career in the field of 
Electronics — the Nation's most 
progressive and fastest expand¬ 
ing industry. 

Advancement in this modem 
science demands technical 
ability, a sound knowledge of 
basic principles and applications. 
You can master the subject by 
training at the Marconi School, 
and be ready to grasp the oppor¬ 
tunities that occur in the various 
branches of Radio Technology. 

BROADCASTING 

A thorough grounding is avail¬ 
able to students in the broad¬ 
casting field, leading up to the 
P.M.G. Broadcast Station 
Examination. 

COMMUNICATIONS (Marine) 

An extension to the Broadcast 
Operators course and extending 
into the fields of Navigation Aids 
and Electronic Devices used in 
mobile communications as re¬ 
quired by the P.M.G. Certificates 
of Proficiency. 

APPLIED SERVICING 
Comprehensive training in the 
maintenance and repair of radio 
and television receivers offers 
substantial rewards to compe¬ 
tent technicians. Marconi School 
training covers all a.pects of 
radio and television receiver 
circuit applications, practical 
exercises in fault finding and 
alignment procedures. 

The Marconi School Radio Servicing 
corretpondence count it approved by 
the N.S.W. Apprenticethip Committion 

Classes are conducted at: 

67 Lords Road , Leichhardt. 

Day: 9 a.m. to 4 p.m. 

Evenings: 6 p.m. to 8.30 p.m. or 
by Home-Study Courses (except 
practical instruction on equip¬ 
ment). 

SEND FOR PROSPECTUS 
There U no obligation 

NAME. 

ADDRESS ... 

MARCONI SCHOOL OF WIRELESS 
Box 218, P.O., Leichhardt 2040 

A service ef 

Amalgamate* Wireless (Aestralasla) LM. 


LSI Digital Alarm Clock 



A general view of the PC board and the internal wiring of the completed prototype. 
This unit has been built up in the 24 hour operational mode and modified so that 
the colon is displayed continuously. Full details are given in the text. 


available in two versions. The first and 
the one most likely to be of interest to 
EA readers, is the kit version for $34.95. 
For the less confident, a fully built and 
tested version is available for $37.50. Post¬ 
age and packing is an extra $1.00 in both 
cases. At these prices, we judge both 
alternatives to be good value for the 
money. 

The kit itself is a cinch to put together 
(once you have decided on whether you 
want a 12 hour display with AM and PM 
indication, or a 24 hour display with or 
without flashing colon). Perhaps the 
most complicated aspect of assembly is 
the mechanical construction, particularly 
the self assembly push-button switches. 
However, the mechanical layout is clear¬ 
ly explained by means of detailed dia¬ 
grams supplied with the kit, and there 
should be no problems here. 

Normal good soldering practice 
should be followed when wiring up the 
small PC board, which is coded and pre¬ 
tinned for easy assembly. Begin by solder¬ 
ing resistors and capacitors into posi¬ 
tion, not forgetting the number of wire 
links that must be added, according to 
your choice of options. Take particular 
care when soldering polarised com¬ 
ponents into position, i.e., transistors and 
electrolytic capacitors. 

Two integrated circuit connector strips 


(as made by Utilux and other companies) 
are supplied as the 1C socket. The term¬ 
inals should be inserted and soldered 
with the leader strip intact. The leader 
strip should then be snapped off so that 
each pin connector is separated from its 
neighbour. 

Before mounting the display, it will be 
necessary to complete the external 
wiring to the function switch, the time 
setting switches, and the speaker. This is 
because the display obstructs the foil 
side of the board when mounted in posi¬ 
tion. 

The display tube is mounted on the 
copper side of the PCB. Push the pins all 
the way in to the step and solder. The 
tube is then bent through ninety degrees 
so that it is parallel to the board. A plastic 
"locator mount" is fitted between the top 
edge of the display and the board. 

Due care should be exercised when 
handling the TMS3834 clock chip. This is 
a MOS device and, as such, is susceptible 
to damage by static charges. Do not 
touch the pins of the device. Instead, 
hold the two ends of the device between 
your fingers, and push it firmly and even¬ 
ly into the 1C connector pins. 

Be sure to orient the 1C so that the 
notched end is as indicated on the circuit 
board. Because the 1C can be so easily 
damaged, we recommend that it be left 
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COMPONENT LAYOUT 
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input 



in its protective foam package until 
required. It should be installed in the cir¬ 
cuit as the final job of assembly. 

As originally supplied the clock is 
intended to be built either in the 12 hour 
mode with continuous colon and AM 
and PM indication, or in the 24 hour 
mode with flashing colon. As a matter of 
personal preference, the author initially 
constructed the clock in the latter 
mode. 

However, the flashing colon was sub¬ 
sequently found somewhat irritating. 
Worse still, the brightness of the display 
varied in sympathy with the flashing 
colon, this effect being slight but notice¬ 
able. 

The solution to this problem is fortun¬ 
ate I y quite simple, and involves 
modifying the clock slightly so that the 
colon is displayed continuously. All you 
have to do is omit the JP-3 wire link, and 
insert the J P-4 link. Note that the J P-4 link 
simply involves tying the appropriate two 
pins of the display (Deo and Co) together 
after the display has been inserted and 
soldered into position. 

A word of warning for those who con¬ 
struct the clock in the 12 hour mode. As 
originally conceived by the manufac¬ 
turer, the TMS3834 1C clock chip was 
intended for 24 hour operation only. 
Advice to hand indicates that the 12 hour 
mode was added to the chip almost as 
an afterthought, as was the AM and PM 
indication. 

The result of all this is that the chip has 
an inherent design limitation when 
operating in the 12 hour mode. This limi¬ 
tation affects the AM and PM indication 
signs, such that these are always an hour 
late in changing. In other words, instead 
of changing at 12 noon and 12 midnight, 
the AM and PM signs change at 1 o'clock 
in the afternoon and 1 o'clock in the mor¬ 
ning. This means that between the hours 
of 12 and 1, the sign shown will always 
be the wrong one! 

What can be done about it? Absolutely 
nothing. Those who build the clock in the 
12 hour mode will just have to be content 
with this feature which, at worst, can only 
be considered a minor annoyance. Of 
course if you build the clock in the 24 
hour mode, the problem becomes 
irrelevant anyway. 


As mentioned earlier, the alarm output 
of the clock chip can be used to turn 
another appliance on or off at a predeter¬ 
mined time. As accurate time switch is 
a very useful device, and can be used to 
control all manner of equipment eg, 
radios TVs, lights, garden watering 
equipment, tape recorders etc. The extra 
circuitry involved is straightforward, and 
is reproduced here for the benefit of 
interested constructors. 

The circuit is one recommended by 
Dick Smith Electronics. It has not been 
built and tested in our lab. 

Actually the circuit is a bistable flip- 
flop. At initial switch-on transistor T2 is 
prevented from conducting by the .047uF 
capacitor in its base circuit so that T1 
turns on. This means that the relay is norm¬ 
ally unenergised. 


When the alarm circuit is activated, T3 
is turned on, forward biasing diode D1 
which delivers a turn-off pulse to the 
base of T1 via the .001 uF capacitor. This 
turns T1 off and T2 on, energising the 
relay. The relay remains energised until 
power is removed from the bistable cir¬ 
cuit. 

The E3201 relay specified in the circuit 
is only a small type, intended for low 
power applications (5A at 30VDC or 
240VAC). Relays of similar specifications 
may be substituted, and these should 
have an operating voltage of 12V and a 
coil resistance of approximately 200 
ohms. Whichever relay you use, make 
sure that its ratings are adequate for the 
job. 

Note that for the circuit shown, the 
usual alarm sound will occur when the 
alarm is activated. If this condition is not 
required, simply disconnect the lead be¬ 
tween the speaker and the collector of T3. 
In fact, we suggest that the appropriate 
leads be terminated at a small switch so 
that either the alarm facility or the bi¬ 
stable switch may be selected at will, or 
both together if required. 

Note also that some kind of switching 
arrangement will be necessary to enable 
the bistable switch to be reset. This sim¬ 
ply involves interrupting the positive sup¬ 
ply rail to the bistable circuit. We leave 
the details to individual constructors. 

And there you have it—a further LSI 
digital clock project, with its own unique 
features. The choice is yours. & 



This simple circuit will allow you to adapt your clock for use as an accurate time 
switch. Use it to automatically turn on lights , TV's, tape recorders etc. 
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Improving sound from 9.5 & 16 mm projectors—2 

Sharp-cut low pass filter 


Offering very sharp roll-off at any desired turnover frequency, the simple 
low-pass filter described here is very suitable for improving the signal 
to noise ratio from old movie sound tracks. It is also suitable for tailoring 
bandwidth in amateur radio transmitters—for example, after clipping 
or peak limiting. 

by JAMIESON ROWE 


If you fit your projector with a silicon 
photodiode, provide it with the optimum 
load resistance and feed it through the 
updated preamp circuit as described in 
the first of these articles, you should find 
that the reproduction from most normal 
sound tracks is very good indeed. But 
there is still the problem of very poor 
sound tracks, some of which need much 
more than "normal" treatment if the 
reproduction is to be made acceptable. 

I soon discovered this myself when 
testing the updated preamp. Reproduc¬ 
tion from most films seemed much 
improved, and quite impressive. But that 
from the very poor contrast print which 
had actually spurred me into rebuilding 
the unit was still very noisy, and left a lot 
to be desired. It was as if the complete 
sound track was accompanied by a con¬ 
tinuous and torrential rainstorm! 

My first thought was to try coloured 
filters in the sound scanning light path, 
in an effort to improve the effective con¬ 
trast of the track. However, although I 
tried a variety of different coloured 
filters, the results were inconclusive. 

At this stage I thought the best idea 
was to talk to someone who had more 
experience with the problem. So I con¬ 
tacted Mr Murray Stevenson, who was 
Chief Engineer of TV station ATN-7 in 
Sydney at its inception and for many 
years. If anyone would have experience 
with coaxing sound from poor sound 
tracks, I reasoned, he should! 

This certainly turned out to be the case, 
and Murray very kindly gave me the 
benefit of his experience. Unfortunately 
there isn't room here to pass on all of the 
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FIG. 1: BASIC FILTER CONFIGURATION 

At right is the filter board as wired for 
fixed-cutoff operation. The basic filter 
configuration is shown above. 


useful information he was able to give 
me, but the upshot was that he suggested 
I try an adjustable turnover low-pass 
filter with a sharp cutoff slope. 

Apparently experience in the TV sta¬ 
tions has shown that this type of filter can 
be very useful with problem sound 
tracks. It allows the total bandwidth (and 
hence the noise bandwidth) to be trim¬ 
med back, to the point where the best 
compromise is reached in terms of effec¬ 
tive signal-to-noise ratio. 

At times, I gather, it can prove 
necessary to chop back the bandwidth 
to as low as 2.5kHz to obtain acceptable 
reproduction, although this rather drastic 
degree of filtering is not often needed. 
Despite the low bandwidth, such films 
can still sound acceptable, particularly if 
the bass response is reduced a little as 
well. And the clarity of speech can 
actually be improved by having a small 
peak in the response of the main low- 
pass filter, just before its steep cutoff. 


Armed with this information, I decided 
to build up an adjustable filter of the type 
required. My first approach was to use 
a couple of modern op-amps, in an 
active filter configuration. However 
while these worked, they had to be very 
critically adjusted in order to achieve a 
suitably sharp cutoff slope. And it 
became apparent that this type of filter 
is not really suitable where the turnover 
frequency must be switched over a sig¬ 
nificant range. 

When I mentioned this result to 
Neville Williams, he suggested that it 
might be worthwhile looking at a simple 
L-C filter design he had used many years 
ago in a scratch and heterodyne filter 
project. We looked up the project con¬ 
cerned, which turned out to be in the 
December 1949 issue of "Radio and 
Hobbies". And sure enough, the basic 
filter configuration did look as if it would 
be suitable for the present purpose. 

The basic filter is shown in Fig. 1. It 
uses three inductors and two capacitors, 
with the two series inductors mutually 
coupled. Although its detailed operation 
might be rather complex to analyse, 
broadly speaking it seems to combine 
the characteristics of "T" and "pi" section 
filters. With suitable scaling of com¬ 
ponent values, it can give a passband flat- 
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ness of better than IdB, with a cutoff 
slope of around 22dB per octave. 

As originally described, the filter was 
designed to work at an impedance level 
of 2k, driven by a triode-connected 6SJ7 
valve. The inductors were air-cored 
types, wound on home-made wooden 
bobbins. I decided to aim for a lower 
impedance level—say Ik, with the idea of 
reducing the required inductance values, 
and hopefully making them easier to 
wind. I also decided to try winding them 
on ferrite toroids, as this would not only 
reduce the number of turns needed, but 
also obviate possible hum pickup. 

To cut the story short, this approach 
has turned out to be quite successful. As 
you can see from the circuit of Fig. 2 and 
the photograph, I have been able to 
come up with a simple filter unit of up¬ 
dated design, which seems to do the job 
very well. The complete circuit mounts 
on a small PC board, runs from 18V DC, 
and has unity gain. 

You can either build it up with fixed 
capacitors on the PC board, giving a fixed 
turnover frequency, or use a two-pole 
switch as shown to give a selection of 
turnover frequencies. The switch can 
also be used to give straight-through or 
"flat" operation, where filtering is not 
needed. 

For film work, the filter unit is intended 
to be connected between the preamp 
described last month and the main 
amplifier. It will handle the output level 
produced by the preamp without sig¬ 
nificant distortion, and with negligible 
effect on the system signal to noise ratio. 
Its own output impedance is around 5k, 
which should be suitable for feeding into 
most solid state or valve amplifier sys¬ 
tems. 

Of course there is no reason why you 
can't use the filter for other applications. 
It would be quite suitable for use in a 
modulator for amateur radio work, either 
for simple bandwidth restriction or for 
cleaning up the output from a speech 
clipper. It would also be suitable for 


around 30Hz, which is more than 
adequate for film work. It could be 
tailored if desired by reducing the values 
of the buffer input and output coupling 
capacitors, from their current values of 
0.1 uF and 4.7uF. 

Inductors LI and L3 are mutually 
coupled by winding them on a single fer¬ 
rite toroid, while L2 is wound on a 
second toroid. Both toroids are the 
Philips type 3EI (catalog number 
4322-020-36571), which has a plastic coa¬ 
ting to permit the wire to be wound on 
directly. At the time of writing this toroid 
is in good supply, and should be obtaina¬ 
ble from your usual supplier. 

LI and L3 are each 80 turns of 30 B&S 
enamelled copper wire, giving about 
20mH each with unity coupling. L2 is 70T 
of the same wire, giving about 15mH. 

The PC board pattern for the filter , reproduced actual 
size to allow tracing if desired. The isolated pads are 
for toroid anchoring. 
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FIG 2 SHARP CUTOFF LOW PASS FILTER V F / 8 

audio filtering in direct conversion uA741 or TBA221 op amp is used to drive 
receivers. the filter from a stable source, and also 

Getting back to the circuit in Fig. 2, you provides a gain of 2 to make up for the 
can see that it is basically the filter of Fig. filter losses. 

1 provided with switching for the two Low frequency response of the 
capacitors. A buffer amplifier using a complete filter unit is 3dB down at 
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BRIEF SPECIFICATIONS 

Display: 5 in flat faced CRT giving 10cm x 8cm display EHT — 3.6 kV 
overall. 

Vertical Deflection: Two identical input channels. Y1 and Y2. 

Bandwidth (—3dB) DC—10MHz. Sensitivity 5mV/cm to 20V/cm in 1-2-5 

sequence. Input Impedance 1M ft/approx. 28pF. Input Coupling 
DC-GND-AC. 

Display Modes: Single Trace Y1 and Y2. Dual Trace chopped or 
alternate modes, automatically selected on timebase switch. Chop rate 
approx. 250kHz. X-Y mode with Y1 input giving X deflection and Y2 input 
giving Y deflection. Bandwidth DC to 500 kHz < 3° phase shift at 
200 kHz. 

Horizontal Deflection. Timebase—1 /ts/cm to 0.5 s/cm in 18 ranges 
(1-2-5) sequences. X Expansion —X10 pull switch gives fastest speed of 
100 ns/cm. Variable control gives > 2.5:1 reduction in sweep 
speed. 

Trigger: Variable level control with option of bright line in absence of 
signal. Source Internal Y1 + or — 

Y2 + or — 

External -f- or — 

Coupling AC, AC fast TV Frame. Sensitivity Internal 2mm approx. 
40Hz-2MHz. External IV approx. 40Hz-2MHz. Internal 1cm approx. 
8Hz-10MHz. External 5V approx. 8Hz-10MHz. 

Additional Facilities: Calibrator IV ± 2 % square wave at supply 
frequency. Dimensions .18cm(7") x 29cm(llJ") x 42cm(16}"). Approx. 

7 kg.(15 lb). 


Specifications quoted are for general 
guidance only, are subject to verification 
and change without notice. 


Plenty of ’scope is what you get with Advance OS 250 in two 
ways. First, it’s a lot of ’scope for the money. Second, it’s got 
the versatility—with 10 cm x 8 cm display—for a wide range 
of laboratory, educational, TV and servicing applications. 

It features two identical input channels with a maximum sen¬ 
sitivity of 5mV/cm and a bandwidth of DC to 10MHz. The two 
channels may be viewed separately, alternately at fast time- 
base speeds, or chopped at a 250kHz rate at low timebase 
speeds. 

Particular attention has been paid to trigger performance, and 
the system used includes a variable control with bright line 
operation in the absence of a signal, or when the trigger level 
is outside the ran^e of the input signal. 

Ask for further details now from 
Sole Australian Representatives: 

JACOBY 

MITCHELL 
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Above is the board wiring diagram for the filter, with the fixed filter capacitor positions 
shown dashed. If op amp packages other than the 14-pin DIL are used, connect 
using the guide diagrams below. 



SHARP-CUT FILTER 


Because of the closed magnetic circuit of 
the toroids, the windings are not critical 
in terms of shape, nor is it necessary to 
have LI and L3 overwound or butting. 

Winding toroids is not much fun, of 
course, but in this case there are only a 
few turns. You'll need about 3 metres of 
wire for the two larger windings, and Vh 
metres for the smaller. All three can be 
wound quite easily in about 30 minutes. 

As you can see, I have produced a 
small PC board to make the filter unit 
easy to assemble. Coded 75/f2, it 
measures 100 x 75mm. Space is provided 
for mounting the two toroids on the 
board, held in place by three short 
lengths of wire-soldered to isolated 
copper pads so that they don't form 
"shorted turns". 

The wiring of the PC board is quite 
straightforward, and should be evident 
from the small diagram. Note that the 
pattern has been arranged so that you 
can drop in an op amp in either the 
14-pin DIL, or the 8-pin "mini-DIL" 
packages. You could also use one in a 
round can, by bending its leads to suit. 

Note also that if you want the filter to 
have only a single fixed turnover 
frequency, the capacitors can be 
mounted directly on the board. 

The curves of Fig. 3 show the filter 


LIST OF PARTS 

7 PC board, code 75/f2 (75 x 102mm) 

1 uA741, TBA221 or similar op amp 1C 

2 Philips 3E1 toroids (catalog number 
4322-020-36571) 

1 2 section 1-pole 6-position rotary 
switch 

RESISTORS (5% 1 /4-watt) 
2x1k,1x4.7k,1x 150k, 2x220k, 
lx 470k 
CAPACITORS 
1 0.1 uF LV polycarbonate 
14.7uF6VW tantalum electrolytic or 
LV polycarbonate 

1 IOOuF 25VW single ended PC type 
electro 

Filter capacitors, L Vpolycarbonate: 

1 x .022,1 x .033,1 x .039,1 x .047, 

1 x .082,1 x 0.1,1 x 0.15,1 x 0.22, 
1x0.27,1x0.33 
MISCELLANEOUS 

PC connection stakes, approx. 8Yi 
metres of 30 B&S enamelled copper 
wire for winding coils on toroids, con¬ 
necting wire, solder, metal case if re¬ 
quired, suitable 18V DC power supply, 
two audio connectors as desired. 
NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those 
used for our prototype. Components 
with higher ratings may generally be 
used, providing they are physically 
compatible. Components with lower 
ratings may also be used in some 
cases, providing ratings are not 
exceeded. 


characteristics obtained with the five 
capacitor combinations shown in the cir¬ 
cuit. Note that the combinations giving 
the two lowest turnover frequencies 
produce peaks of between 2 and 3dB just 
before roll-off. This gives a small amount 
of ringing, which appears to improve 
intelligibility. 

The capacitor combinations shown 
give approximate turnover frequencies 
of 8, 6, 4.5, 3 and 2.5kHz respectively, 
together with the "flat" characteristic. 
These provide quite a lot of flexibility, 
and should cope with most 
requirements. However if you want a tur¬ 
nover frequency between any of these 
figures, or above 8kHz, this can be 
achieved simply by a suitable choice of 
capacitor values. Note that the value of 
Cl (in series with L2) is roughly 50% 
higher than that of C2. 

Having used this filter for a while now, 
I am able to verify that the sort of charac- 
teristic it provides can be very 
worthwhile in improving the reproduc¬ 


tion from poor sound tracks. Providing 
the film is not too atrocious, the filter 
allows quite a good compromise to be 
reached between noise and bandwidth. 

I must admit, though, that there still 
tends to be a problem with the very 
worst tracks—like that which started me 
off on this present foray. This is because 
with such films there is a basic conflict: 
the filtering which would be necessary to 
reduce noise to an acceptable level 
would also render the signal unintelligi¬ 
ble! 

Fairly obviously, no "static" filter of the 
type just described could cope with this 
sort of situation. If there is any possible 
solution to the problem, it lies in dynamic 
filtering: the use of a filter which changes 
its characteristics depending upon the 
presence or absence of signal. 

I have been experimenting with a filter 
of this type, used in conjunction with the 
static filter just described, and the results 
seem promising. Details will be given in 
the third and final article in this series. 
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Using the LM3900 
quad op-amp 1C 

If you're working with circuits using op-amps, then you're at a disadvan¬ 
tage if you don't know about the National Semiconductor LM3900 1C. 
It offers no less that four op-amps in a single low-cost package, and 
although these use a slightly unfamiliar "current difference" input cir¬ 
cuit, they can be used for many common applications. 

by J. BRIAN DANCE, M.Sc 


One of the most economical linear 
integrated circuits available at the 
present time is the National Semiconduc¬ 
tor LM3900 device. Although the retail 
price of this 1C is only around $1.75, it 
incorporates four separate amplifiers 
which are designed to operate from a 
single power supply line. They can be 
used in a wide variety of applications, 
from waveform generators to phase- 
locked loops, and produce a large output 
voltage swing. 

Encapsulation 

The LM3900 is encapsulated in a stan¬ 
dard 14 pin dual-in-line case with the 
connections shown in Fig. 1. The charac¬ 
teristics of the device are specified over 
the temperature range 0°C to 70°C, but 
a similar (marginally more expensive) 
device, the LM2900, can operate over the 
range -40°C to +85°C. 

Inputs 

Each amplifier of the LM3900 has a 
non-inverting input (marked +) and an 
inverting input (marked -), but the input 
circuit is different from that of conven¬ 
tional operational amplifiers. The output 
voltage depends on the difference bet¬ 
ween the two input currents rather than 


the difference between two input 
voltages. 

The special symbol recommended for 
current differencing 'Norton' amplifiers 
of this type is shown in Fig. 2. The use 
of this symbol avoids confusion with 
other types. The arrow on the non¬ 
inverting input shows this is a current 
input. 

The two inputs of each amplifier are 
kept at one diode voltage (about 0.5V) 


1/4-LM3900 



above the potential of pin 7. Input vol¬ 
tages must be converted into currents by 
series resistors in the input circuit; for 
optimum stability, metal oxide or metal 
film resistors should be used. 

The LM3900 can be used over the wide 
power supply range of 4V to 36V; its 
amplifiers provide outputs which can 
vary between IV less than that of the 
positive line and a fraction of a volt above 


V 



FIG. 1 


ground potential. Alternatively, one can 
feed the device from balanced supplies 
of between ±2V and ±18V. The supply 
current is typically 6.2mA (max. 10mA) 
when the output current from each of the 
four amplifiers is zero; this supply current 
shows little variation with the supply vol¬ 
tage or with temperature. 

The LM3900 may be damaged if the 
power supply is connected with the 
wrong polarity. The shorting of one of 
the outputs to ground or to the positive 
supply will not cause immediate damage, 
but may result in excessive heat dissipa¬ 
tion and damage within a short time. 

For simplicity, the power supply con¬ 
nections to pins 7 and 14 of the LM3900 
will not be shown in the following circuit 
examples. 

Simple Amplifiers 

The simple inverting amplifier shown in 
Fig. 3 can be used at audio or higher 
frequency and provides a gain of R2/R1 
( = 20 with the values shown). If one 
wishes the quiescent output voltage to 


R2 
1 M 



V+/2 




Three simple amplifier configurations using the LM3900 quad op-amp 
device. At top left is a basic inverting amplifier; with a non-inverting 
amplifier below it for comparison. Above is a DC coupled power 
amplifier using a Darlington pair at the output. 
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Three more useful applications of the LM3900 device. 




be half that of the positive supply line, 
the valve of R3 should be twice that of 
R2. However, the value of R3 can be 
selected to provide any quiescent output 
voltage within the device range. The 
gain-bandwidth product is 2.5MHz for 
the Fig. 3 circuit. 

The effect of power supply hum can 
be greatly reduced by returning R3 to a 
decoupled supply. For example, one 
may employ a value of R3 equal to R2 
and return R3 to a decoupled supply of 
V + /2. 

A non-inverting amplifier is shown in 
Fig. 4. The gain is R1/R3, or 100 with the 
values shown, and this gain can be 
obtained up to 1MHz. R2 and R3 should 
be equal for a quiescent output voltage 
of half the supply voltage. The lower end 
of R2 may be connected to the junction 
of two 47 kilohm resistors which are con¬ 
nected in series across the supply lines; 
this junction should be decoupled with 
an electrolytic capacitor. This decoupled 
supply may be used to supply any 
reasonable number of amplifier stages. 

In the circuit of Fig. 5 the LM3900 
amplifier output is fed to a high current 
Darlington amplifier. The output transis¬ 
tor should be mounted on a heat sink, 
in which case output currents of over 3A 
can be obtained. 

Square Wave Generator 

In the circuit of Fig. 6, the capacitor Cl 
alternately charges and discharges via R1* 
between voltage limits which are set by 
the other resistors. The circuit is basically 
a form of Schmitt trigger which, with the 
values shown, produces a square wave 
output of frequency about 1kHz. 

The circuit of Fig. 7 employs two of the 


LM3900 amplifiers to generate square 
and triangular waves simultaneously. The 
amplifier on the right hand side operates 
as a Schmitt trigger circuit, whilst the 
other amplifier operates as an integrator. 
If R1 = 2R2, the waveforms will be sym¬ 
metrical. The frequency is inversely 
proportional to Cl and R1. 

Audio Mixer Unit 

Fig. 8 shows the use of the four 
amplifiers of an LM3900 in an audio mixer 
unit. The amplifier on the right hand side 
sums the outputs from the other three 
amplifiers. When the switches SI and S2 
are in the open position (as shown), the 
current flowing through the 5.1 M ohm 
resistors will saturate these amplifiers 
and only the third input will contribute 
to the output signal, S3 being closed. 

Conclusion 

Many further applications of the very 
versatile LM3900 quad op-amp device 
are given in the National Semiconductor 
Application Report AN-72; they include 
voltage regulation, active filters, staircase 
waveform generators, digital circuits, 
tachometers, voltage controlled oscilla¬ 
tors, etc. 

The LM3900 is available from most 
suppliers, including Dick Smith Whole¬ 
sale Pty Ltd, 160-162 Pacific Highway, 
Gore Hill, NSW 2065. 


EDUC-8 HANDBOOK 

This latest addition to the E-A handbook series 
provides all of the published articles on the 
EDUC-8 do-it-yourself computer system, together 
with useful supplementary information. Price 
$3.00 plus 60c post and packing from Box 163, 
Post Office Beaconsfield, NSW 2014. 
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DIGITAL WATCH 
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BUY DIRECT FROM 
THE IMPORTER 



SAVE OVER 50% 

$125 men's gold rhodium 
or stainless 
Ladies' also available 
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ANDERSON 
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P.O. BOX 322 
MT. WAVERLEY, VIC. 3149 
(543-2077) 
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You won’t find a 
better bunch of ’scopes 
for love raor money. 

Technicians who use oscilloscopes are a very interesting bunch of fellows 
too, with a common interest and desire for technical excellence. Yet every 
individual is a specialist in his field. That's why more top technicians 
choose Tektronix oscilloscopes . . . technical excellence and specialised 
capabilities for every measurement task. Tektronix offers the best 'scope 
in your performance and price range. So call a Tektronix Sales and 
Service office . . . you won't find a more helpful bunch of fellows. 


100 MHz 465 
Dual Trace 5 mV 
Delayed Sweep 5ns 
Bright 18 KV 



25 MHz D66 

Dual Trace. 1 mV 
T.V. Triggering 
Bright 10 KV 


50 MHz D83 

Dual Trace. 5 mV 
Delayed Sweep 
Bright 15 KV 


10 MHz D61 

Dual Trace. 10 mV 
T.V. Triggering facilities. 
Bright 3.5 KV 


TEKTRONIX® 

committed to 

technical excellence 



Tektronix Australia Pty. Limited, 80 Waterloo Rd., North Ryde N.S.W. 2113 
SYDNEY 888 7066 MELBOURNE 81 0594 ADELAIDE 223 2811 PERTH 217 8855 BRISBANE 31 2896 
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RF dummy load 


Here is a very useful accessory for the radio amateur. Although easily 
built up in a couple of hours, it can be almost invaluable when testing 
transmitters. If you're a Novice just starting to equip your "shack", 
it would be well worth building. 

by IAN POGSON 


It is necessary sometimes to make 
prolonged tests on an amateur radio 
transmitter, and as the regulations do not 
allow a transmitter to be fed into a radia¬ 
ting aerial for such tests, it becomes 
necessary to use an ''artificial aerial", 
"dummy aerial", or a "dummy load". All 
three names mean the same thing in this 
context. They describe a device which 
when connected to a feedline from the 
transmitter, looks the same as a properly 
adjusted aerial system. Ideally, this will 
be a pure resistance, in the range 50 to 
75 ohms and capable of dissipating the 
full amount of RF power output from the 
transmitter. 

If the power to be dissipated is only 
10 watts, or even less, then the traditional 
way of producing an economical dummy 
load is to use 12 or more 1 watt non- 
inductive resistors connected in a series- 
parallel arrangement. For power ratings 
up to 100 watts or so, a suitable number 
of larger resistors similarly connected, to 
give the required 50 or 75 ohms, can be 
a satisfactory arrangement. 

The power dissipation capability of a 
dummy load can be increased quite 
markedly by immersing the resistive 
elements in a suitable oil. It is also pos¬ 
sible to add a metering circuit across the 


dummy load to measure the actual 
amount of power being dissipated by the 
load, which also corresponds to the 
power output from the transmitter under 
test. 

An alternative type of dummy load is 
one which uses a resistive element 
specially designed for the job. An exam¬ 
ple of this is a 50 ohm, 50 watt resistor 
imported by Dick Smith Electronics Pty 
Ltd. This resistor is in the form of a 
ceramic tube, with the element deposi¬ 
ted on it and with about 12mm at each 
end metal sprayed to allow contact to be 
made. There are no signs of spiralling and 
the type of construction should result in 
a resistor with very low inductance. 
Made by Sankyo Tokusyu Musen, of 
Japan, it is designated the "Erema type 
SP". 

Having acquired the resistor, the ques¬ 
tion arises as to how best to arrange it 
for use as a dummy load. Possibly the 
most convenient form is to mount the 
element in some sort of metal enclosure. 
This makes it easy to handle and it also 
gives a considerable amount of shielding, 
which will further reduce the possibility 
of radiation. While this arrangement also 
reduces the heat dissipation if the 
element is simply mounted "in air", it 


also makes it possible to immerse the 
heat element in oil and this more than 
offsets the former disadvantage. 

We solved the problem of a suitable 
container by raiding the kitchen cup¬ 
board, coming up with an empty "Oval- 
tine" tin. This tin which has a press-on 
lid, is about 98mm in diameter and 
120mm high. This turned out to be just 
high enough to give sufficient end 
clearance to the resistor and mounting 
arrangement. While the diameter is 
perhaps a little more than necessary, it 
allows for a good quantity of oil if it is 
used, and the power dissipation will be 
increased accordingly. 

A one litre paint tin should also be 
suitable—but choose one which can be 
cleaned out. A water-based plastic paint 
would be a good choice, allowing the tin 
to be cleaned out very easily. 

The way the problem of mounting the 
resistive element was solved may be 
seen from the picture and the drawing. 
Unless you have ideas of your own, we 
suggest that you follow the method used 
in the prototype. This is how we did it. 

Basically, there is a clamp at each end 
of the element. Each clamp consists of 
two parts as shown in the drawing. The 
blank size of each piece is 48mm long 
and 13mm wide. Each piece is bent up 
as shown, using the end of the resistor 
to obtain the correct radius. The clamps 
are then screwed to the resistor and the 
other pieces made and soldered to the 
clamps. 

Our clamps and other pieces were 





Shown in these pictures is the 50-ohm dummy load , using a single 50-watt 
load resistor made by Sankyo Tokusyu Musen in japan. The tin provides shield¬ 
ing and holds cooling oil , if this is used. 
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RF dummy load 


made up from pieces of tinplate, sal¬ 
vaged from another tin. This is cleaned 
up and the pieces are cut out with a pair 
of tin snips. If you are lucky enough to 
have access to some thin sheet copper 
or brass, then this may be used instead 
of tinplate. 

The type of coaxial socket which you 
use will be up to your own preferences; 
no doubt one which you have standard¬ 
ised on for all coaxial connections. The 
socket is fitted to the lid of the container 
and the resistive element mounting 
brackets can hopefully make use of the 
same screws. 

Prior to finally mounting the element 
assembly, a lead must be provided to run 
from the centre terminal of the socket, 
to the far end of the resistor. This lead 
may be a stout gauge of tinned copper 
wire but the inductance of the lead may 
be reduced by using either a strip of cop¬ 
per, or this may be simulated by solder¬ 
ing together three or four pieces of 18 
or 20 gauge tinned copper wire to form 
a flat strip. 

The assembly, fitted into the container, 
is at this point, the basic unit and may 
be used as a dummy load on small 
transmitters such that the dissipation can 
be handled comfortably. On the other 
hand, if you want to take it further and 
to handle higher power, then further 
work must be done to make it suitable 
for oil cooling. 

A hole is drilled in the lid, alongside 
the socket, to clear a screw about 4BA 
size. A nut is soldered to the outside of 
the lid and over the hole. With a screw 
in this nut, the arrangement is a simple 
pressure-relief device. To reduce the 
possibility of oil leaks to a minimum, sol¬ 
der around the coax socket. Joints of the 
tin should be filled with a run of solder. 
The inside of the tin should be clean and 
make sure that all soldering resin is 
removed. Methylated spirit may be used 
for cleaning. 

By now, you will be asking what kind 
of oil to use. Perhaps the best choice 
would be transformer oil, if you are able 


IT'S HERE! 

EDUC-8 

The latest addition to our highly 
respected handbook series has 
arrived. Besides being a complete 
working manual to the EDUC-8 
system, it gives an insight into 
computer operation in language 
you will understand. If you're 
into computers, you need the 
EDUC-8 handbook. 

Only $3.00 (plus 60c P&P). 

Electronics Australia 
Box 163, Beaconsfield NSW 2014. 
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Use the circuit above as a guide if you want to add a detector 
to your load for relative power measurements. The diagram 
at right shows the metal clamps used for the 50-ohm load 
resistor. 


BEND TO ALIGN 
HOLES WITH SOCKET 
MOUNTING HOLES 



W Ltl 


to obtain a small quantity. On the other 
hand, when we described a dummy load 
way back in May, 1967, we suggested that 
Castrol Z10 could be used. We have just 
been in touch with Castrol and they 
advise us that the Z10 is no longer avail¬ 
able. However, they suggest that an alter¬ 
native may be Castrol TQ (Dexron), 
which is an automatic transmission fluid. 
We have not tried it at this stage, but it 
seems to be a good possibility. 

Quart packs of Castrol TQ (Dexron) 
may be obtained from Repco Auto Parts 
Pty Ltd, Grace Bros, and possibly other 
automotive houses. 

The idea of using light motor oil should 
be approached with caution, as the addi¬ 
tives may adversely affect its use for our 
purpose. 

If it is your intention, now is the time 
to fill the container with oil to a level that 
will cover the resistor body, making sure 
to leave some space for expansion. 
When the lid has been fitted and when 
satisfied that all is well, it is a good idea 
to fix the lid with a couple of blobs of 
solder. This will prevent the lid from 
being accidentally removed, with possi¬ 
ble unpleasant results! 

So far, we have only considered the 
needs of those who use a nominal 50 
ohm transmission line system. What 
about those who have settled for a 75 
ohm system? Unfortunately, the answer 
to that one is that no 75 ohm resistor is 
available similar to the 50 ohm one just 
discussed. There is an alternative of 
course and this was touched on at the 
beginning of this article. The well tried 
idea of placing a number of resistors in 
parallel between two plates, or other 
similar conductors, can be put to good 
use where a 75 ohm system is required. 

A 75 ohm dummy load along these 
lines was described in May, 1967 and to 
make the treatment complete, we will 
repeat brief details of this unit. Unfor¬ 
tunately, the availability of suitable resis¬ 
tors has changed considerably in recent 
times and it will be largely up to each 
individual to find resistors which will suit 
the particular application. 

Using our former prototype as a guide, 
using seven 8 watt resistors, to obtain 75 

If you need or want a 75-ohm load , this 
is still the way you'll need to build one. 
Use a number of suitable power resis¬ 
tors , connected like this for low 
inductance. 


ohms it may be arrived at by using three 
470 ohm resistors in parallel with four 560 
ohm resistors. This gives just under 74 
ohms, which is close enough for most 
purposes. Resistors of the above values 
and rate at between seven and ten watts 
should meet most requirements—in air 
for lower dissipation requirements and 
immersed in oil for higher power. 

The picture shows a typical dummy 
load. This one was made up for ordinary 
high frequency use but if you wish to use 
one into the VHF range, then it would be 
wise to keep lead lengths as short as pos¬ 
sible and to use a metal plate at the end, 
rather than radial leads. 

Now that we have a dummy load, it 
is possible to extend its use beyond that 
whereby it is simply used to dissipate 
power from a transmitter. By adding 
some extra circuitry and components, it 
is possible to obtain an indication of rela¬ 
tive output from the transmitter, as 
indicated on a meter. Furthermore, if one 
goes to the trouble to calibrate the 
instrument in terms of voltage across the 
load, the power output from the trans¬ 
mitter can be readily arrived at. And if the 
load is to be of a constant value (either 
50 ohms or 75 ohms) then the meter may 
be calibrated directly in terms of power. 

As a guide, a suggested circuit is given. 
Because small signal diodes are 
somewhat limited in their reverse voltage 


rating, this restriction may be overcome 
by placing a voltage divider across the 
load. The value of the divider is high 
compared with the load resistance and 
so it may be disregarded as far as its 
effect on the load resistance is concer¬ 
ned. For HF and VHF up to about 
150MHz, an ordinary germanium diode, 
such as the OA91 may be used as the rec¬ 
tifier. For higher frequencies, a hot carrier 
diode should be used. The series resistor 
in the filter and metering circuit should 
be a value such that full scale reading is 
not exceeded under likely maximum 
power conditions. With these criteria 
met, the meter will give relative readings 
of output power. 

If you wish to calibrate the meter in 
terms of RF volts, then perhaps the most 
convenient method for the average per¬ 
son would be to calibrate it against a 
known AC voltmeter, at 50Hz. The two 
.001 uF capacitors should be increased 
temporarily to luF or higher and the 
series resistor may be adjusted to give a 
full scale reading when 100V AC is 
applied. The extra capacitors should be 
removed after this operation. 

Still another application is available. At 
the point marked "scope", an oscillo¬ 
scope may be connected. This allows the 
modulation envelope to be checked, so 
that you can make sure your signal is 
clean and linearly modulated. ® 
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What’s new in 

Solid State 


Very flexible timer 1C, active filter 


First item this month is an LSI timer 
device which uses digital counting to 
provide precise long-period time delays. 
Known as the LR171E, it is made by a firm 
called Elremco in Essex, UK. Apparently 
it has been designed both for industrial 
process timing and for domestic use in 
washing machines, cars, battery chargers 
and similar applications. 

The circuit for the LR171E is shown 
below. Essentially it consists of an RC 
clock oscillator whose frequency is set by 
external components Ct and Rt, and 
whose output is fed to a digital counting 
chain consisting of 12 flip-flops. Logic cir¬ 
cuitry detects when all FFs have been set 
(after 4096 clock periods), and provides 
an output signal at pins 3 and 4. Time 
periods up to 24 hours are readily 
obtained. 


movement, to give convenient display of 
lapsed time during the timing cycle. 

The LR171E has its own internal supply 
regulators, and will operate from volt¬ 
ages anywhere between 6 and 450V DC 
merely by changing the series resistor 
value. 

Triggering of the device may be from 
switch contacts, TTL gates, an LDR or any 
similar source. The device is readily pro¬ 
tected against noise for operation in 
industrial environments. 

Suggested applications for the LR171E 
are for automatic battery chargers, and 
for control of parking lights, headlights, 
and windscreen wipers in cars. 

Local agents for Elremco are A. J. 
Ferguson Pty Ltd, of 29 Devlin Street, 
Ryde, NSW. 

Another interesting new 1C is a device 
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The Elremco LR171E timer IQ which is capable of providing precision timing periods 
of up to 24 hours duration , simply and at low cost. 


To this basic system are added a few 
frills, which provide additional facilities. 
The Q-bar outputs of the last three FFs 
in the counting chain are brought out at 
pins 9, 10 and 11, and this allows sub¬ 
division of the basic time period into T/8 
segments. This also allows sequencing, 
by means of an external decoder. An 
inbuilt gating oscillator controlled by pin 
6 also allows the main outputs to be 
pulsed, for direct triggering of Triacs 
and SCRs. 

An internal D-A converter connected 
to the last 6 stages of the counter chain 
provides a staircase current output at pin 
8. This is suitable for driving a 1 mA meter 


from National Semiconductor which 
they describe as a "universal active 
filter". Designated the AF100, it is availa¬ 
ble in either a 14-pin DIL or a 12-pin 
round metal can package. 

The device contains four internal op 
amps, connected in such a way that they 
can be programmed for any of the clas¬ 
sical second order filter configurations 
with only four external resistors. Low, 
high and bandpass functions are available 
simultaneously at separate outputs. 
Higher order filters may be realised by 
cascading a number of AF100 devices. 

Only brief information has been given 
for the device at the time of writing, but 
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Philips Elcoma has released an improved 
version of its solar cell array , this BPX47A. 
Changed construction gives it a higher 
efficiency and 10.7W output at 25° C. 


it will apparently operate to 10kHz with 
a realisable Q range to 500. Power supply 
range is from ±5V to ±18V, and the 
frequency accuracy is quoted as 1% 
unadjusted. 

Another new device from National is 
a precision reference 1C, the LM199, 
which they claim to be 20 times more 
stable than zener diode references. 

Basically the LM199 consists of a zener 
derived reference circuit on the same 
chip as a temperature control circuit. The 
latter operates from between 9 and 40 
volts DC, and dissipates ony 300mW. 

The zener element in the reference cir¬ 
cuit of the device is a subsurface break¬ 
down type, in which breakdown is 
forced to occur well below the chip sur¬ 
face. This eliminates the surface-related 
instabilities that plague other zeners. 

The performance specs of the LM199 
are very impressive. Long term stability 
of its nominal 6.9V output is .002%, with 
drift less than 1ppm/°C. The zener out¬ 
put impedance is half an ohm, making it 
two orders of magnitude less sensitive to 
operating current than a standard 7.5V 
reference zener. A 1% change in operat¬ 
ing current at 1mA changes the voltage 
by only 5uV, compared with about 
1200uV. 

The LM199 comes in a four-lead TO-46 
hermetic metal package. Price of the 
premium device is around $35 in 100-off 
quantities, but an industrial grade version 
called the LM399 is available for around 
$3.25 in similar quantities. 

Applications for the LM199 include a 
standard cell replacement, a precision 
clamp and a portable calibrator. 

National Semiconductors are available 
locally from NS Electronics Pty Ltd, cnr 
Stud Rd and Mountain Hwy, Bayswater, 
Vic. (j.R.) 


For further data on devices mentioned above, 
write on company letterhead to the firms or 
agents quoted. But devices should be obtained 
or ordered through your usual parts stockist. 
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No. 705 Needle file set Five handy files - Triangle, 
square, round, half round and flat. In plastic wallet. 
185mm overall length. $3.50 


EN3 Precision Cutters A really high quality profession¬ 
al tool. Intended for transistor and 1C work. Spring- 
loaded handle. Box joint. 110 mm long with 15 mm 
edge. $6.75 


No. 88 Tweezers Not just for removing splinters. 
Ideal for locating small nuts etc. Pointed type AA5 
75* Serrated jaw type KS 65* 


NEW TOOLS 


No. SC-6 Soldering Iron Stand Folds flat. Stand 
takes your iron and saves it melting insulation or 
burning the bench. Unscrew heatproof sponge for 
cleaning the tip. 65mm dia. $2.50 


No.77 Pin Vice For machinists, toolmakers, 
jewellers, as well as hobbyists. Holds small drills, taps, 
etc. Hardened steel jaws. Two chucks grip up to 2.5mm 
dia. $3.50 

_ 


No.77-5 Pin Vice Chrome plated with double ended 
chuck and 3mm capacity $4.00 


No. 66 Pearl Catch For reaching into awkward corners. 
Virtually 3 pronged tweezers with syringe action. A 
must for retrieving nuts and washers. Keep your cool 
for $1.00 


nuu* -r dngiea reamer, scraper + straight rean 
Fork + stainless steel brush, bristle brush and a heat 
sink plier. If you build a lot of projects you'll need 
this one $3.50 

MSo 


No. 300 Long Nose Cutting Pliers For general and 
all round use. Rigid tip for heavy work. Serrated 
jaws with flat and curved edges. Built in cutters with 
wire stripping hole. 150 mm long with 50 mm jaws. 

$4.50 


No. 310 Long Nose Cutting Pliers Fine tip and serrated 
serrated jaws for general use. Budget priced. With 
built in cutters 125 mm long with 40 mm jaws. $3.75 


No. 201 Transistor Nippers Intended for professionals.these 
low cost cutters measure 115 mm long with 14 mm 
edge. $3.50 


No. 400 Flat Nosed Pliers Have completely smooth 
jaws. Ideal for precision instrument repairs or where 
serrated jaws could cause damage. Chromium plated. 
145 mm with 42 mm jaws. $3.75 


No. SA7 Heat Sink Neat little pliers grip heat 
sensitive leads. High conductivity aluminium 
construction. Two in a pack are straight one angled 
75mm long. $1.20 


*" c 


EN4 Flat Nose Pliers Companion to EN3. Flat jaws. 
Spring loaded jaws. Box joint for greatest rigidity. 
1-10 mm long with 24 mm jaws. $6.50 


No. 780 Reamer For you chassis bashers. This is a 
beaut tool for enlarging and finishing off holes. 
Tapers from 4mm to 22mm dia. With 
$2.75 


No. 100 Diagonal Cutters Feature box joint for more 
rigid support of the jaws which won’t twist or distort. 
Very fine, sharp and keen cutting edge. Perfectly 
forged and tempered. Measure 125 mm with 22 mm 
cutting edge. $4. /5 


No. 110 Diagonal Cutters Box joint. Cutting edge has 
two handy wire stripping holes (1.2mm and 1.6mm 
dia) 125 mm long with 22 mm jaws. $4.50 


No_, 200 Cutters Large rivet joint to prevent twisting. 
Fine sharp edges with smooth cutting side. Measure 
125 mm with 18 mm cutting edge. $4.20 


No. 350 Side Cutting Pliers For linesmen or general 
use. High quality gunmetal. Polished finish. Flat 
serrated jaws with wire cutters. 155 mm long with 
25 mm jaws. $3.75 


No. 520 Combination Plier. Drop forged steel, all 
purpose tool often found in auto tool kits. Sliding 
type joint to deal with various sizes of nut etc. Flat 
and round jaw 160mm long $2.50 


DICK SMITH 
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Screwdrivers are made of hardened and tempered tool 
steel and nickel plated. Handles are amber plastic, 
unbreakable, flameproof and shockproof and will 
withstand 15kV. 

No. 81 Screwdriver 6mm blade in 3 lengths 
150mm 504 220mm 654 310mm $1.10. 


No. 61 Serviceman's Screwdrivers 3 handy sizes - 
all useful !! A must for every toolbox. 3mm blades 
100mm 304 150mm 354 250mm 404 (state which) 
or get the three for $1.00 


No. 516 Screwdriver Set Chuck type handle takes 6. 
'bits' Vinyl case. 3 and 5 mm screwdrivers. 2 sizes of 
Philips, plus 2 spirit lights 6mm and 8mm A.F. A 
handy set eh? $2.75 


H9 SOLDER BULB A simple rubber bulb type solder 
sucker for de-soldering $2.20 




No. 71 Screwdriver for Electricians 4mm blade in 
2 sizes. 150 mm 404 225 mm 454 


No. 82 Cross-Type Screwdriver Philips type in 3 sizes 
2V4mm dia x 125mm 404 4.5mm x 150mm 504 5.5mm x 
210mm 604 





No. 41 Stubby Screwdriver 6mm blade 80mm long 
604 or with Philips head 654 (state which). 


No. 45 Minidriver An ultra miniature screwdriver for 
watchmakers and small grubscrews. Better buy 2, they're 
so small you'll lose one! I 1.5mm blade. 55mm long. 

Flat or Crosshead (state which) 254 


No. 376 Precision Screwdriver Set Six individual 
watchmaker quality drivers 0.9, 1.2, 1.8, 2.3, 3.0 and 
3.5 mm blades in rigid plastic case. Beautifully made 
S3.50 






No. 626 Screwdriver Set Five individual serviceman's 
drivers. Nand and Philips blades. Watch repair driver 
and two spintights - 3Hmm and 6mm. Vinyl case. 
Great Value at $1.75 


DON'T BE A LUG MUG II 

‘Why pay up to $40.00 for similar crimping tool kits? 
VESI Dick has imported a great little Electrical repair 
kit that contains the following: 


-12 types of common basic colour coded and plated, 
copper solderless lugs & terminals for easy identi 
fication and trouble-free crimping. 

-Sturdy crimp tool (worth nearly $8.00 itself) that 
doubles as a wire cutter & stripper. 


EL-1 SOLDER SUCKER Full metal construction - 
better than plastic!! With Teflon tip. Simple push/ 
release thumb mechanism. Complete with nozzlc- 
sweeper.(!) Only $7.50 (Sparc Teflon Tips $1.50) 


-Rugged plastic PVC snap-lock case with see-thru tor 
& mounting brackets - hang it on the wall of your 
Workshop. 

-Large roll of PVC insulation tape. 


Everyone must have a No. 1331 kit for only $9.75 
(♦75c p&p) 



Nb -7t> s 
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No. 711 Aligner An all plastic screwdriver with spring 
steel tip. Unbreakable plastic for I.F.s and trimmer 
alignment. 155mm long 2mm tip 604 250mm long 


No. 722 Aligner All purpose for l.t-.'s and Trimmers. 
One qnd has projecting tip other is recessed. Both are 
stainless steel 200mm long with 3mm blades 954 





H3-C-R PULLER your extra hand for removing 
awkwardly located parts. Spring loaded to remove 
component as solder metis. Ideal for servicemen 



K88 NIBBLING TOOL cuts any shape opening in 
sheet steel to 0.6mm thick or light alloy to 1.5 mm. 
Easy to use, cuts plastics too without distortion. 
Follows scribe lines easily. Our catalogue price is 



No. 733 TV Aligner Set Four all plastic tools for TV 
service work etc. All sorts of shapes guarantee that 
every core can be shifted!! $1.75 



MINIDRILL 

PC DRILL runs off 4 UM3 cells or 6V d.c. at 600mA 
runs at 2500 rpm drilling holes from 0.0236 to 0.059" 
Ideal for all PC drilling, model makers, jewellers. 

This is a new line at $15.75 (p&p 754) 


No. 744 Aligner Big, tough fibre screwdriver blade 
and recessed brass blade. 175mm long 5mm open 
blade $1.75 


And now .... 

STD-50 MINIDRILL STAND 

Make your own Mini Stand Drill. Only $8.50 

(P&P 754) 



UNIMAT MINIATURE MACHINE SHOP 

What more could you need with the range of 
fantastic tools included with this machine? 
Complete kit includes: 240V,95W motor with a 
speed range from 365 to 6000rpm.Faceplate 
driving dog.vertical miling.drilling,surface grinding 
grinding arbor,3 jaw self-centring lathe chuck/4" 
capacity drill chuck.grinding wheel guard.collet 


holder and 5 collets from 1/16 to ’4".AIso included 
is a set of tools,drills,milling cutter,lathe tools.counter 
sink bitand grinding wheel.PLUS 43 page techniques 
handbook. 

By offering this complete kit you make a saving of 
around $20 on the tools.Highly recommended for 
the serious hobby ist,constructor, model maker etc. 

$295.00 (P&P Freight on) 


Mini-Catabgue 
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T.V. RIBBON AND CABLE 

TV Ribbon and Cable 300 ohm clear ribbon - designed 
for indoor applications - very low loss - maintains per 
perfect balance. 

10* per MeterOv $7.00 per 100 meter roll 



300 ohm Black Ribbon Especially designed for 
outdoor applications and long runs where an extremely 
low loss cable is required. 

13* per Meters. $10.00 per 100 meter roll 



75 Ohm Coaxial Cable 3C2V This.cable is designed for 
for television feeder systems. Excellent dielectric and 
suitable for use up to 400 MHz. 5/16" diameter, solid 
centre conductor and braided shield, black. 

30* per Meter $20.00 per 100 meter roll 


300 OHM (Twin Ribbon) 
ACCESSORIES 

N9022—5029 4 Set Coupler Hoodies colour, black & 
white, and FM signals with minimum loss of signal 
strength even when all 4 sets are operating at the 
same time. Compact plastic case can be mounted at 
any location near antenna lead in. 300 ohms input 
output impedance. $3.50 



N9021-5028 Same as above but for two sets only 
$2.50 

N5228 3 Way Antenna Switch Attaches to the back 
of TV or any other convenient location. Gives instant 
3 way switching - allows up to three antennas to be 
to one TV or FM set. $ 3.50 



N1015 TV Antenna Clip Strong plated springs with 
screw terminals and coloured plastic handles. Quick 
way to connect or disconnect antenna lead-in wires 
to TV set., FM radio, etc. Also ideal for portable sets. 

_-^-^^.40* each 



N4695-9068 AM/TV Splitter The useful unit splits 
the incoming signal on a standard 300 ohm TV lead 
and gives 3 different outputs TV-VHF, TV-UHF and 
FM. This is the ideal unit for the person who wishes 
to operate his FM tuner from the normal TV aerial. 

$3.50 



300 Ohm plug and socket set designed to mount on 
wall or skirting board - for professional connection 
of 300 ohm twin ribbon. Complete with mounting 
screws .50* 



& 



N10020 Indoor FM Antenna 300 ohm dipole FM 
antenna brings in good signals in all local areas. May 
be placed behind set, or hidden out of sight. Moulded 
ends make mounting easy. Long hook up lead 
terminates in spade lugs for simple hook-up to set. 

$1.00 


75 OHM (Coaxial Cable) 
ACCESSORIES 

9066 Set Baiun High quality, low loss ferrite balun 
for converting 75 ohm coax impedance to 300 ohm 
set impedance - designed to be mounted at rear of 
TV or FM set. Completely shielded and balanced. 
Also features AC blocking. 

1-9 $2.00 10 up $1.50 

(Requires one F59 connector) 


9052 Weatherproof Aerial Baiun Designed for indoor 
(TV set) or outdoor (aerial) mounting. This matching 
transformer converts from 75 ohm coax impedance 
to 300 impedance. Completely moulded construction 
and is supplied with rubber boot for weatherproof 
operation. 

1-9 $2.50 10 up $2.00 

(Requires one F59 connector) 



9067 Two Way Hybrid Splitter This compact splitter 
provides two 75 ohm outputs from one 75 ohm input. 
Designed to provide two outlets from one TV aerial. 
Passes AC/DC power. Frequency response 5 to 300 
MHz VSWR 1.3:1, insertion loss 3.5 DB, isolation 
30 db. 

1-9 $3.00 10 up $2.50 

(Requires 3 x F59 connectors) 



9068 Three Way Hybrid Splitter Designed to operate 
up to 3 TV sets from the one aerial. 75 ohm input, 

3 75 ohm outputs.passes AC/DC power. Frequency 
responses 5-300 MHz, insertion loss 5 db isolation 
30 db. (Requires 4 x F59 connectors) 

1-9 $4.00 10 up $3.50 


| 9069 Four Way Hybrid Splitter Four way 75 ohm 
VHF/FM/TV hybrid splitter provides four separate 
75 ohm outputs from one 75 ohm input. Passes AC/ 
DC power. Frequency response 5 to 300 MHz insertion 
loss 8 db isolation 30 db. 

(Requires 5 x F59 connectors) 

1-9 $4.50 10 up $4.00 


NEW 



Coaxial Connectors & Adaptors For all coaxial TV 
connectors we recommend the range of "F" type 
connectors. New to Australia these connectors are 
standard in many overseas countries including the 
USA. Their greatest feature is the fact that they 
require no soldering . When used with standard 
"3C2V" solid conductor — coax cable this connector 
retains a very high VSWR - far higher than normal 
connectors using screw terminals. 

They can also be easily connected and disconnected 
without the necessity of tools. This type of connec¬ 
tor can only be used with solid centre conductor 
coaxial cable. 

F59 Male Cable Connector For use with 3C2V and 
RG59/U cable. Mates with F61A and F81 connectors 
and all our series of splitters. Supplied with separate 
female for cable coupling. 

1-9 30* 10 up 25* 






Lightning Arrestor 75ohm/300ohm This lightning 
arrestor mounts on the mast near the aerial. Suits all 
types of lead-ins - coax, twin lead, etc. May be used 
indoors or outdoors. Simply run lead along arrestor 
and tighten screws - no soldering necessary. 


1-9 


$2.50 


10 up 


$2.00 




75 OHM OUTLET 

Surface mounting Co-Ax outlet suitable for up to 
850 MHZ. Ivory plastic case. $1.50 



LOW COST CONNECTORS 

Handy Insulated Coaxial Connectors 
Moulded in tough.black plastic for TV.radio 
and instrument use. 75ohm. 


COPAL DIGITAL CLOCKS 

The Copal range is a beaut new way to tell the time. 
Copal celebrated their 25th Anniversary last year and 
have a world wide reputation for precision engineering. 
They introduced digital docks in 1965 and manufac¬ 
ture 200,000 clocks a week!! We've chosen the 
RP 160 .. the lowest price alarm clock in their range 
with a 12 hour digital presentation and 24 hour alarm 
dial. Colours are ivory, orange and gold and price is 
well under normal retail at S14.50 
Model 703 is for Amateurs and features a 24 hour 
display and a repeater type alarm. Available in orange, 
avocado or white. This clock features ultra modern 
styling and is highly recommended at only $21.00 
(both p&p S2.00) 


F61A Female Chassis Fitting Accepts F59 connectors 
Mounts in 3/8" diameter hole. Supplied with nut 
and washer. 

1-9 35* 10 up 30* 


CBD 


F81 Female Adapter Mates with F59 connectors. 
The ideal way to connect lengths of coax without 
soldering and while retaining low VSWR. 

1-9 50* 10 up 45* 




NICAD BATTERY CHARGER 

This neat little unit is made by Sanyo and charges all 
three 1.2V NiCad cells - AA,C & D! It is used in conjunc 
tion with a 6V battery eliminator (included in the 
price) which enables many pieces of battery equipment 
to be mains operated as well!! Charges up to 4 cells at 
a time. Charge rate is 36mA or 73mA @> 2.4V (2 cells 
of any type at a time). Unit has charge indicator and 
see thru lid. Measures 58x100x195mm. We’ve yet to 
see a simpler, better unit for $24.95 (p&p $1.00) 



FANTASTIC LOW PRICE RHYTHM UNITS 

Ideal lor groups etc., wanting to add that extra rhythm 
dimension. Simply plug into high impedance input of your 
amplifier 

RF5 CONCERT RHYTHM BOX 

Provides slow rock, latin beat, rock'n'roll, foxtrot and waltz, 
at push of button Produces sound of Drum. Conga, claves, 
maracas. cymbal and snare drum Tempo control continuously 
adjustable volume control and start switch. 15 transistor 
27 diode circuit. This sort of unit could cost you S90, but our 
direct import price is only $57 00 IPStP Road Freight$3 00). 



DICK SMITH 
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PRODUCTS 

miniature tape counter now available 

-3 digit (0-999) 

-large pulley drive, - one rotation one digit 
-metal & nylon gears throughout 
-mounts easily 

-clear blade numbers on white background 

GET ONE NOW. Ideal for coil winding machine & 
tape run counters etc. Measures 3x2x2 cm approx. 

ONLY $2.50 each (p&p 50c) 




SOLID STATE lOWatt AUTOMOBILE P.A. AMP 

• All solid state • no warm-up waiting. 

• Operates from 12V pot or neg DC supply 

• lOWatts (rim) output 15W maximum. 

• Complete with 4foot power and IStoot speaker cords. 
We've had so many requests (or a compact.reliable little 

P./V amplifier.The CP 2 is just what you've been asking for. 
It measures only 4in x ltt.n x 6*in deep Output is a full 
I0W rms into 4/8ohms.Current consumption is 2A at 
rated output. 

Frequency response (depending on input source) is from 
200 to 10,000Hz Two inputs Mic at 600ohm and 
Auxiliary at 20k.Five transistor circuit with diode protected 
power I me. Auxiliary socket is ideal for connecting to gram 
or transistor radio.By adjusting level of Aux input and mic 
volume control mixing can be acheived Mic circuit has own 
tone control. 

Supplied complete with cables and mounting brackets. 

$36'°%.oo, 

8”x 5",8ohm horn speaker to uut PH58 $22.50 
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CDM 154.1 NOISE CANCELLING MICROPHONE 

Ideal for Amateur and P.A. use.the CDM1541 features twit 
inserts which are out of phase to ensure good noise cancelling 
Fitted with high quality PTT switch and ended lead.Frequency 
response is from 300 to 5kHz,250 to 600ohm.You could pay 
upto $30 00 for a unit like this.Excelleni value at only $8.90 



3 WAY CAR CONVERTER IN STOCK AGAIN 

Fits any cigarette lighter and gives 6. 7.5 or 9V 
at up to 300mA Supohed with polarity reversing 
.extension cable and 4-way plug-socket adaptor 
which fits almost everything' Converter alone is 
usually $5 50. Get converter and adaptor lead 
for only $4 90. (p&p 7541. 


5" INDOOR/OUTDOOR SIREN HORN 

Ideal for any location giving wide dispersion 
and medium power scream^ Simply connect ^ 
up to a 12V dc supply (via a switch!) and get 
a really good sound. 

High impact .plastic housing measures 5V5"by 
3Vi" deep.Supplied complete with mounting 
bracket. All hardware is non corrosive or 
rustproof). 

Use one as a car siren,domestic alarm etc etc. 
Great value at only $22.50 IP&P$1.00> 

SUPER-SENSITIVE METAL DETECTOR 

Just tell a builder or handyman about this 
fantastic gadget locales any metal ohiect - 
wires, pipes, reinforcing steel, even nails, inside 
walls and plaster etc 

• Light comes on in presence of metals 

• PenetratiOn/sensitivity control locates metal 
6" away 

• Supersensitive electronic circuit pinpoints 
even small nails 

• Easy to operate from 9V transistor battery 
Range depends on size of metal obiect. Ideal 
for electricians who once had to pay $30- $40 
for such a unit. And only 
(9V hattery75c extra) 




TRANSISTOR EQUIVALENTS, 9th edition, 
entirely revised and extended, 312 pages. $4.90 

p&p 50c. This reference book enables the user to find 
substitutes for given transistors. To this end approx. 
9.500 transistor types of European, American and 
Japanese make have been included together with 
equivalent substitutes. 

As it is very rare that one c?n speak of real sub 
stitutes or "equivalents'* for given transistors it is 
recommended to check the detailed features of the 
chosen substitute by consulting its full specifications 
in the "SEMICONDUCTOR HANDBOOK. Part 1. 
Transistors." 


DIODES EQUIVALENTS, 1st edition, 144 pages 
$3.75 p&p 50c. No less than 9024 equivalent types 
for close to 6100 given diodes of European, American 
and of Japanese origine have been included in these 
tables triacs, diacs, leds, thyristors, light sensitive 
and luminous semiconductors, with the exception of 
phototransistors. 


THE WORLD S RADIO BROADCASTING 
STATIONS. 1st edition, 200 pages $6.90 p&p 50c 

This book will serve as an up-to the-minute guide for 
shoe who are interested in DX-ing. 

Of all the world’s broadcasters on SW, MW and LW, - 
and of the European FM/TV stations also -, full 
details have been compiled in an efficient arrange 
ment. No detail has been left out! 

Additional all-over information for beginners in 
English, French, Spanish, German and Dutch will 
contribute to a wider comprehension of the art of 
DX-ing. A real Golden Guide for listening in to 
the World! 


SEMICONDUCTOR HANDBOOK. PART 1, 
TRANSISTORS, 1st edition, 164 pages $6.90 p&p 

75c. This manual includes over 108.000 details of 
6.750 current transistor types of European, American 
and Japanese manufacture. Of each transistor type 
the mechanical and electrical features have been given 
including diagrams of transistor cases. 

For easy reference the details have been arranged in 
alphabetic-numerical classification. This reference 
work offers a comprehensive source of indispensable 
information about current transistor types. 


TTL DIGITAL INTEGRATED CIRCUITS 1. 

1st edition (series 7400-74132). 172 pages $7.50 

p&p 50c. NEW! Recording complete data and 
essentials of Digital Integrated Circuits, - series 7400 - 
covering 13 principal manufacturers in USA and 
Euiope, this directory provides an all-in-one survey 
of details including equivalents. 

Filed in numerical order and indexed for easy 
reference this vast directory has been planned as an 
efficient and practical working tool for both profess 
ionals and students in electronics. The editor has, in 
compiling this work, drawn on his practical 
experience in this particular and specialistic field. 

ELECTRONIC TUBE HANDBOOK. 16th edition, 440 
pages. $6.90 p&p 75c. This book covers the principal 
data of a large number of European and American types 
of receiver and amplifier tubes as well as of cathode 
ray tubes for television sets and oscilloscopes. 

The data have been arranged in such a way that all 
relevant characteristics and electrode connections of a 
given type can be found easily. 

PIN-POINT TV TROUBLES - IN 10 MINUTES. 

342 pages. $9.65 (p&p S2.00). 

The guidance in this handbook enables you to find 
rapidly the location of most breakdowns and then 
go on to pinpoint a faulty valve or component 
A popular seller. 

SEMICON INTERNATIONAL TRANSISTOR 
DATA MANUAL. 400p. $28.00 (see E.A. April 75) 

Jim Rowe called it "a most thorough reference ... worthy 
worthy of a place in any lab or service ship". Yes. it 
is expensive, but then is lists some 24,000 devices. 

Check the contents. 

• Introductory definitions, codes and symbols. 

• Manufacturers’ names and addresses. 

• Alpha numeric listing of transistors and FET's. 

• At least a dozen spec's for each device 

• Quick substitution guide. 

• CV (M.I.L. spec) guide substitutes. 

• Termination drawings etc. etc 

PLUS . . . You mail them a card and they GUARAN 
TEE to send you a year's worth of update information 
as it becomes available. So it isn’t a book, it's a service 


STUDENT EDITIONS 

ELECTRICAL AND ELECTRONIC DRAWING, 

James F. Lowe — 145 pages. $5.00 (p&p SI.00). 

Written by an Australian for Australia, this book is an 
introduction to drawing and provides an understanding 
51 mechanical and technical drawing. Coming with a 
set of questions and exercises, this text fulfils the 
needs of Electrical and Electronic Trade and Post 
Trades Students doing First Year Drawing. 

EXPERIMENTS IN ELECTRONICS. 

James F. Lowe - 111 pages, $3.50 (p&p $1.00). 

A practical laboratory manual suitable for either 
advanced or basic courses. Experiments are graded 
into three levels - basic, standard and advanced and 
are designed to use equipment in Australian Technical 
Colleges. 

ELECTRIC AND MAGNETIC CIRCUITS. 

A. Mychael - 256 pages. $6.95 (p&p SI.20). 

Suitable for Certificate and Technician students in 
electronic and electrical engineering, the text gives a 
grounding in the techniques of solving magnetic and 
electronic circuit problems. 

SERVICING THE SOLID STATE CHASSIS. 

H. Davidson, 256 pages. $5.35 (p&p $1.50). 

A practical approach to the techniques of solid state 
troubleshooting which avoids the theory and maths 
and gets down to plain fault-finding. 

BASIC ELECTRONICS. 

Bernaud Grob - 800 pages, SI3.95 (p&p $2.00) 

This International student edition presents the basics 
in electrical principles, valves and transistors with a 
practical approach. Each chapter ends with a summary, 
review questions and problems. 

101 TV TROUBLES SYMPTOM TO REPAIR. 

A. Mangolis. 224 pages. $5.85 (p&p $150). 

An all inclusive guide to the cause and cure of 101 
TV troubles - colour and B&W, all mapped out in 
plain language. Each chapter lists virtually every 
possible cause of a specific malfunction. 

INTRODUCING ELECTRONICS. 

E. R. Jones - 45 pages, S2.00. (p&p $2.00) 

Essentially a practical approach, this book, published 
m Australia, covers the basics of electronics and is 
ideal reading for the electronic beginner 


LATEST PRINTED CIRCUIT "N. 
BOARDS \ 

Masthead Amp 
IM380 
Radar Alarm 
Intruder Alarm 
Car Alarm 
Oimmer 

Impedance Meter 
Auto Amp 
CD.I 
Line Amp 
Rumble Filter 
Colour Organ 
Digital Oisplav 
Digital Display 
Amplifier 
Digital Voltmeter 
Digital Voltmeter 
Crosshatch Gen. 


ETI701 

ETI429 

ETI702 

ETI528 

ETI313 

ETI527 

ETI116 

ETI314 

ETI312 

ETI430 

ETI426 

ETI428 

ETI533A 

ETI533B 

ETI440 

ETI117A 

ETI117B 

ETI704 

ETI UTILIB0ARD 

75W3 

75EM6 

74 C9 

75S04 

75A01 

75C07 

ETI433A 

ETI433B 

ET1120 

ETI 121 

ET1118 




LT701 MICROPHONE LINE TRANSFORMER 

Input is low impedance 100 250n. Output is high 
impedance 50k. Fitted with manual jack type plug 
and socket (looks like a bug jack plug!!) so very easy 
to instal. Fully shielded metal construction. 

$5.90 (p&p 75c) 


Wiper Control 
Optomm 
Tape Deck Amp 
FM Stereo Decoder 
Function (fenerator 

C.D.I. 

Active Crossover 

Logic Probe 
Logic Pulser 
Frequency Counter 


1.25 
1.25 
1.50 
1.50 
1.20 
1.20 
1.45 
1.00 
1.75 
1.00 
120 
360 
1 45 
.95 
3.15 
1.00 
1.00 
1.45 
85 
125 
1.25 
325 
1.35 
1.50 
120 
1.45 
1.45 
85 
.85 
1.20 


Post and Packing 75 cents for 
1 to 3 boards & l 


NEW KITS 

Check these latest additions to our range of popular 
Kits: 

Kit No 78 FM Stereo Decoder.$10.75 

E.A. April 75 

79 ET Radar Intruder Alarm. .. $54.00 
E.T. May 75 

80 E.A. July 75 C D.I.$22 50 

81 Crosshatch/Dot Generator $21.50 

E.T. Aug 75 

82 E.A. Transistorised Ignition, 

Neg. earth only but easily con 

verted to pos. earth.$17.50 

E.A. Aug 75 

DC8 Kit version of fabulous Profords 

Digital Alarm Clock. $34.50 

QC8 Quartz Crystal Batten/ Adaptor 
for all Fluorescent Readout 

Clocks.$12.50 

E.A. Sept 75 

NEW PRICES 

Kit No 11 PM143.NOW $69 90 

71 ETI422. NOW $118 00 

A popular old Kit revived: 

1 E.A. Digital Logic Trainer MK11. $82.00 

E.A. Mar 73. Revived by demand. 

Ideal for Schools and other 
Educational Institutions 


WIDE RANGE OF NEW CMOS ^ 

AT PHICFS THAT 6IUC 00* USUAL 
FANTASTIC VAL0C! 


TYPE 


DESCRIPTION 


SCL4000AE Dual 3 Input NOR Gate Plus Inverter 

SCL4001AE Quad 3 Input NOR Gate . 

SCL4002AE Dual 4 Input NOR Gate 
SCL4006AE 18 Stage Shift Register Static . 

SCL4007AE Dual Complementary Pair Plus Inverter 

SCL4009AE Hex Buffer/Convener. Inverting 

SCL4011AE Quad 2 Input Nand Gate 

SCL4012AE Dual 4 Input Nand Gate 

SCL40134E Oual D Type Flip Flop with Reset 

SCL40I4AE 8 Stage Static Shilt Register 

SCL4016AE Ouad Bi Lateral Switch 

SCL4017AE Decade Counter/D-vrder 

SCL4018AE Presettable Divide 8YN" Counter 

SCL4021AE 8 Stage Static Shift Register 

SCL4022AE Divide by 8 Counter with 8 Decoder Outputs 

SCL4023AE Triple 3 Input Nand Gate 

SCL4026AE Triple 3 Input NOR Gate 

SCL4027AE DualJK Type Flip Flop widi Reset 

SCL4028AE BDC to Decimal Decoder 

SCL4029AE Presettable Up/Oown 4 Stage Counter 

SCL4030AE Ouad Exclusive or Gate 

SCL4049AE Hex Buffer'Convener, inverting 

SCL4050AE Hex Buffer/Converter, non inverting 

SCL4071AE Ouad 2 Input or Gate 

SCL4081AE Quad 2 Input and Gate 

SCL4416AE Double Pole Double Throw Switch 

SCL4426AE Decade Counter/7 Segment Decoder/Driver 

SCL4449AE Economy Hex Inverter 

SCL4511AE BCD to 7 Segment Latch/Decoder/Driver 

SCL4518AE Dual BCD Up Counter 

SCL4520AE Dual 4 Stage Binary Up Counter 

SCL4528AE Dual Retriggerable Monostable Multivibrator 

SCL6411AE Oscillator 16 Stage Divider with Buffer 

MC14553 Latch BCD to 7 Segment Decoder and Driver 

CA3130 Fet Input Operational Amplifier ... 

MM5314 OIL Clock 1C 


2 75 
1.05 
2.65 
2 80 
260 
225 


1 25 

2 10 
285 
1.00 
1.00 
1 00 


1 75 
. 3.75 
10.50 
1 85 
5.90 


1 15 
285 
1 00 
2.55 
2.70 

2 55 
2 20 


1 20 
200 
2 76 


330 
40 
2 55 
2 40 
2.70 
1 70 
3.65 
1030 
1 80 
580 


all fhe*e ClAO} are packed try uo in a speoul oondudiny foam 

fo prevent damage try elecbvftaHc chatyed 
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SAVE on HhFi 


LATEST NEWS: 
Extra duty on head¬ 
phones, buy now& 
SAVE! 

DEITRON DSH - STEREO HEADPHONES 

De luxe headphones featuring adjustable head 
band plus soft padding for the ears and for 
the top of the head. 

Individual volume controls + stereo mono 
switch Impedance 8ohm. 

Curl-cord extends to a full 9' with standard 
stereo jack fitted. 

piptl7fi A 

ot/ty 

Hoys 


MODEL SM220 STEREO HEADPHONES 

An 8ohm headphone at a realistic price. 
Cushioned pads on these phones let you drift 
into another world. Expanding headband 
suits egotists and diet watchers. 

Enter the world of stereo with the SM220 
Complete with lead and stereo jack. 

Dick's price (before the increase in duty) 
is an astounding S6.95 - 


HARMON KARDON | 

V 


* uni 


HEAD DEMAGNETIZER 

Ever wondered why your cassette or tape recorder 
sounds 'hissy' even after you have attacked the heads 
with a cotton wool bud and cleaned them? 

The answer is magnetism - most people do not 
realize that the so called 'magnetic head' must not 
have any residual magnetism on it. If it does it can 
adversely affect both recordings and playback. 

DICK has the answer to your 'hissy' problems in the 
form of a very convenient 'head de-magnetiser'. 

Plug this unit into the AC outlet and holding the probe 
about a foot away from the heads gradually bring the 
probe down towards the heads. 

Taking the probe close to the heads, swing across them 
and away until you are again a foot away - this is all 
done with a semi-circular action. 

In doing this the probe draws any magnetism from 
the heads and leaves them ready for recording or 
playback. 

DICK recommends you do this every five hours of 
recording or playback. 

The cost of preserving your tapes is a ridiculously low 
$6.95 (p&p $1.00) 


DUAL PHONE LEAD 

It's late at night - you want to use your Hi-Fi and the 
neighbours suffer from noise phobia! 

THE ANSWER IS HEADPHONES - You can listen 
without disturbing anyone and.Dick has the answer 
for those people who like to share music. A 

Dick has a dual headphone lead. 

Plug the standard stereo jack into your audio and one 
metre later there are two standard stereo jack sockets. 
Plug in two pairs of headphones and listen to your 
hearts' content! 

The lead that can stop divorce from Dick at $3 00 
(p&p 75c) - 




iS.9St 


COLOUR YOUR WORLD WITH EXPO 

Why look dull when wearing your headphones ? 

The Expo CIS 50 Headphones :ome in two shades - 
a beautiful decorator Red or scintillating Yellow. 
Units are 8 ohms impedance fully equipped with 
6 feet of 'black' lead with a standard stereo jack for 
connection to your amp. 




my 

nso 

each 


CUBE SPEAKER SENSATION ! 

Now everyone can have Quadraphonic Sound 
with these fantastic little extension speakers. 
Check these features: 

* Scuff resistant vir.yl exterior 

* Modern colours 

* Rugged 4” 8ohm speaker 50 20.000Hz 4watts 

* Screw rear terminals 

* Black fascia 

* Measures a compact 128(w)x128(h) 
x! 23 (d)mm 

Get these handy extension speakers now for 

only $7.50 each. +75 i p&p 

Ideal as Transistor Radio extension speaker. 


AT LAST! An AM/FM 

Radio at a LOW PRICE 

Finished in black plastic with vinyl sides - a carrying 
handle complements the military design. A large 
indicator dial gives a semi circular readout showing 
clearly FM in MHz and the AM band in Khz. 

The volume control has ten position indicator for 
precise setting of your favourite volume level. 

Band selection via a clearly indicated control under 
the volume control. 

Telescopic aerial for FM reception and an output jack 
for tape recording finishes the physical description. 
The SG1264A contains 9 transistors and 6 diodes and 
best of all so unds great. (4 penlite batteries included). 

What cost a unit like this? 

S35 ... NO! S25 ... NO! 


Dick Smith has great pleasure in stocking Harmon 
Kardon. Cast your eyes on the system below, read the 
specs., then get over to Dick Smith's and seeit in the 
'flesh'. 

A Complete System - SYNERGY ONE 
(Definition: Combined Action) 

The Model 330B Receiver is of the usual high quality 
expected from Harmon Kardon. 

Brief Specs: 20/20 watts continuous both channels 
driven into 8 ohms. 

Total Harmonic Distortion: Less than 0.5% 
Intermodulated Distortion: < .5% from 1 watt to 
full power. 

Hum and Noise. >75dB below rated O/P. 

FM Sensitivity: 2.EpV (IHF) 

The front of this u tit shows a beaut AM/FM Scale 
indicated in green. The features read like film credits: 
Tuning meter - speaker system 1&2 - Stereo Mo ,o 
switch - Tape monitor - Contour switch - the 
normal balance, volume, tuning, function and last 
but not least separate bass and treble controls for 
both channels. 

The rear of the unit has full facilities including 
separate main and pre-amp for both channels - fuse 
protection for both channels - speakers from 4 ohms 
thru' to 16 ohms. And a host of other features. 


The Turntable of Synergy One is the renowned 
CEC BD2000 

This unit is a belt drive unit driven by a 4-pole syn¬ 
chronous motor. Place your record on the cast 
aluminium platter and listen to your favourite music 
with a S/N ratio of more than 42 dB and wow figures 
of less than 0.1 %. 

The unit comes complete with the MG 15 tone arm 
incorporating a universal plug in headshell. No need 
to buy a cartridge - that's there too! A magnetic 
cartridge with diamond stylus. We could tell you 
more - come and see us and the CEC BD2000 

Finally, the end product... the well respected 
HK20 Bookshelf Speakers. 

These specifications speak for themselves 
8" long throw woc'ar 
2Vi" ultra wide dispersion tweeter 
Response: 36 Hz to 22 KHz. 

Capacity: 40 watts continuous 
Design: Acoustic Suspension. 

HEAR THEM TO BELIEVE THEM. 

G/Tee's 2 full years on the 330B 

1 full year on the turntable 
1 year on speakers + 4 further years on parts. 
Before telling you the price, Dick would like to quote 
the Harmon Kardon credo — Faithfullness in music 
Faithfulness in music reproduction is note merely a 
compilation of impressive specifications. The final 
judgement comes from listener appreciation and the 
ability to enjoy many hours of music without strain 
or fatigue. COME AND JUDGE FOR YOURSELF. 

Complete System 

$499 








(P&P FREIGHT ON) 


PIANOLA SR2201 - The Car Radio Bargain 

Dick has been selling this little beaut for months and 
as we have had none back for repair, he has decided 
to give a real swinging price on this unit. 

The radio is a push button (5 buttons) selector or 
manual, the front facia plate can be altered to give 
black, walrtut or silver satin finish. There are controls for 
manual selection, volume & tone and if your car is 
12V positive or negative, no worries, a simple switch 
controls from +ve to -ve. 

Pianola have everything in the one package - all hard¬ 
ware, supperian bibs & bobs, rear support bar, 5" 
speaker, support plate for the speaker and even a spare 
fuse. Dick makes it all complete by giving an aerial in 
the package deal. 

This unit will fit most cars and you have no worries 
with a 12 month guarantee included in the price. 

So what’s all this cost? 

DICK SAYS $49.95 . . . this saves at least $30 
on comparable units (p&p $2.50) 

NB: The PIANOLA SR 1206 is also available at 
$69.95 + p&p This unit is identical to the SR2201 
except it can be used on 12V + or- and 6V + or - 
cars. THIS IS IT YOB BEETLE OWNERS! 




$ 19.95 

(p&p $1.00) 


DON'T SUFFER TENSIONS 
Dick has the answer with the 
'Cassette Tension Winders' 
Use them to take u 
slack or for easy 
editing and repairs. 

DICK'S PRICE .75* 

(po* pcuV} 



METR0S0UND 
AudioCare Products 

METROCARE HI FI KIT 4 
Comprising balanced arm bug + ionizer + 
liquid. SAVE S3.95 on this item. 

DICK'S PRICE $9.95 p&p $1.00 


One of England’s most popular turntables is now 
available at Dick Smith Electronics . . . 

THE BSR 810 Automatic Transcription Turntable. 
This unit has many features that will enable you to 
enjoy your music to the fullest extent 
The unit has a 7 lb (approx) 12'' dynamically balanced 
diecast turntable - this takes either a single play 
spindle or an auto spindle (both supplied). The tone 
arm is of the square section type with counter 
balance weight and tracking weight setting in 0.25 
grams units from 0 grams to 4 grams. The arm h « a 
slide in mount for the cartridge. The BSR 810 has 
an anti skating device in the form of a knob that can 
be set for either spherical or elliptical styli. There is 
also an adjustment for set down of the styli on the 
record, a tone arm height adjustment (essential for 
different types of cartridge), a viscous daiped cueing 
device and an arm lock for when the unit is not being 
used. Five push buttons control the following 
functions: Manual operation, stop, 7-10 and 12 
these determine set down of arm on auto operation 
(they relate to record size). This unit will play 
stacked records, one record at a time and will auto 
repeat single records if required. The unit has an 
ADC Magnetic cartridge fitted and there is a brush 
situated so that the stylus is automatically cleaned 
before playing. The speed selector is for 45 rpm and 
33 rpm and has a variable pitch control used in con¬ 
junction with the supplied stroboscope disc. 

This unit has other features but we lack the space .. so 
what's all this cost? 

DICK'S PRICE $165 complete with base & cover 
' SAVE $26.00 ) (p&p freight on) 



METROCARE DISCMmSTER. 

Dual purpose Wet & Dry cleaning arms 
SAVE $2.25 

DICK'S PRICE $9.00 p&p $1.00 




METROSOUND JUNIOR GROOVEMASTER 
Clean your records the easy way. 

DICK'S PRICE $3.95 p&pSI.OO 


METROSOUND DOLBY TEST CASSETTE 
SAVE $1.35 

DICK'S PRICE $6.75 p&p ,50< 




METROSOUND IONISER MKII 
Improved model of humid, soft velvet 
containing a special anti static agent. 
DICK'S PRICE $2.49 p&p .50* 


MCK SMITH 


ELECTRONICS Australia, Novamber, 1975 
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NEW SCOTCH CLASSIC CASSETTES 
This new cassette combines the unique qualities of CrO 
with a layer of gamma ferric oxide.The tape is supplied 
in the 3M 'Positrak' backing.Bias setting needed is for 
normal tapes,but if you have the setting this is better. 
Brief specs are full lOdb increased headroom at 12.5kHz 
before saturation. Low frequency sig/noise better than 
5db above ref.High frequency is betterthan 13db. 

We've put it through our tests and we're really impressed 
Call in and hear some! 


C60 

C90 


1 off 5 10 20 plus 

$3.60 $3.35 $3.00 $2.75 
$5.00 $4.50 $4.00 $3.50 






We have this cartridge in our catalogue at S8 75,but here s 
your chance to buy at nearly half price! Yes we ve cut 
the ES70S right back to only $4.75" 

Check the spec: Frequency response from 15 to ZbkHz. 
Output is 6mV at 5cm/sec.Tracks at 1 to 2.5gm.Fitted 
with conical diamond stylus.0.8milligram tip mass and 
high compliance. 

So save $4.00 on this beaut magnetic cartridge.Now it s 

yours for only $ 4.75 


THE ORIGINAL DUST BUG! 

A lew ycais ago Cecil Watts had the brilliant idea of 
icmoving dust from records with a brush that traversed 
the record whilst you were playing music. 

This idea is called the DUST BUG. Dick has in slock 
the original CECIL WATTS DUST BUG. 

Housed in a see thru' plastic container the unit 
compiises a rubbei suction pad support unit with an 
adjustable height rod. This is placed in a convenient 
place on the turntable and into it is placed a perspex 
arm that has a soft roller brush for picking up the 
dust and a nylon biush for tracking across the record. 
Included in the kit is a bottle of anti-static liquid and 
instructions. 

Simple but effective - and original 
DICK'S PRICE S5.99 (p&p 75c) 


NEW SWITCHES 

SUBMINIATURE ROTARY SWITCH MRZ204 


KB12 The adaptable rear speaker for Cars. 

A 5" 5 watt 8 ohm speaker in a tear wedge mount 
speaker box. Undo lour screws and use it as a flush 
rear deck speaker with a smart front grill Finished 
in black high strength plastic. Wire included and 
packed as pairs. 

Would you believe $12.00 per pair 
(That's only $6.00 each!) 

(p&p $1.50) 


' 0 


Technics 

Matsushita Electric 






NATIONAL RS—676 US 

A front loading Cassette deck of superb specifications 

Track System : 4 track 2 channel stereo 

Speed : 4.8 cm/s 

Wow & flutter: 0.063% (WRMS) 

Frequency Response: Normal tape (MPX Filter out) 

20 - 16.000 Hz 

CR02 Tape (MPX Filter out) 

20 - 18.000 Hz. 

S/N Ratio: Dolby out 52dB 

Dolby in - 62dB @ 10 KHz 

Harmonic Distortion: 2.0% (OVU @ 1,000 Hz) 

Inputs: Mic, Line, Tuner 

Output: Line, Headphones 

Motor: 2 motor system 

1-Electronic speed control motor for capstan drive 
1 _DC motor for reel table drive 
Heads HPF for rec/playback. 

1 Ferrite head for erase. 

Dimensions: 410mm(W)x 140mm(H)x 360mm(D) 
Weight. 10.5 kg. 


- szis.e' 

ECONOMY TOGGLE SWITCHES 
P5215 Single pole.single throw.Well designed 
switch with bakelite case.chrome on off plate 
and handle. 1’A "high x 5/8"wide x 1" deep 
3/8" bushing.solder lugs.Handles IV,A at 
240V 

1 9 60c 10up 50c 

P5216 As above but double pole.double throw. 

% "wide. 

1-9 $1.20 lOup $1.00 

P5217 D.P.D.T. Centre 'off' 3A rating at 240V 
a.c. Rugged bakelite case.Red and Black On/Off 
plate.Screw terminal* 1 3/8"high x V’wide 
x 1 3/8"deep. 

19 $1.40 lOup $1.20 

P5218 D!P.D.T. with enormous 6A rating at 240V 
a.c.Same dimensions as P5217 above.Chrome 
plated metal parts and screw terminals. 

* " $2.20 lOup $2.00 


$525 


(p&p freight on) 
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MS245 MSF73 MS18& MSl*® 

. MSI74- 

PROFESSIONAL "MIYAMA " SWITCHES 
ULTRA MINIATURE TOGGLE SWITCH 

Almost unbelievably small size.Ideal for 
miniature equipment,models etc.This switch is 
even smaller than the normal miniature switches. 

I 5.2mm mounting holes.240V rating @ 1 A. 

I DPDT contacts 

MS245 1 9 SI .00 10 up 80c 

MINIATURE TOGGLE SWITCHES 

The following range of famous Miyarna switches 
I are our most popular.They are intended for most 
general applications.Quality is excellent.so don't 
be put off by the low prices we import them 
direct. Rated at 240V @ 1%A.6mm mounting hole. 
MSI 73 SPOT 19 $110 10up $1.00 

MS174 DPDT 19 S1.35 10up $1.25 

MS286 DPDT 1-9 $150 10up $140 

(centre off) 

HEAVY DUTY MINIATURE TOGGLE SWITCH 

This switch although it is still a miniature.offers 
high reliability and quality.lt is recommended for 
I applications requiring the highest rating and 
reliability.Rated at 240V @ 6Amps! 

MS 168 DPDT 19 $1.75 lOup $150 


This unit has so many features that we can only list 

Operation is controlled by solenoid switches, it has 
memory rewind. O/P level, record level controls 
selector for input source. CRO2 — normal switching 
and of course Dolby switching. 

With Dolby on this unit you have the opportunity ot 
recording FM Dolby Broadcasts (experiments by 
2FMBS during September in Dolby Broadcasts may 
become part of Australia’s FM future). This enables 
you by taking the output from a tuner (with r jcord 
out facilities) to calibrate and record the FM Dolby 
Broadcast direct. 

Note: The purpose of Dolby Broadcasts is to remove 
objectionable hiss from low modulation passages, 
particularly classical music. 

DICK'S PRICE 
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SUBMINIATURE ROTARY SWITCH MRZ204 

This professional quality switch is fully dust sealed 
and will last a lifetime.Contacts are rated at 240V 
1 A.Switch offers 2 pole,4 position switching. 
Requires 6.5mm tnountmg hole.Supplied complete 
with pointer type knob. $3.90 


A I 


SUBMINIATURE LEVER SWITCH L1030/60 

This is virtually a wafer type switch to which has been 
added a special lever action.Configuration is 2 pole, _ 

4 way. Supplied complete with mounting bracket and neat I 
black knob Ideal input selector for amps etc.Mounting ■ 

centres at 32.5mm. $3.75 


PUSH BUTTONS All quality Miyarna brand 
MSI02 MINIATURE PUSHBUTTON 

Push 'ON' momentary contact.7mm mounting hole 
Rated at 240V @ %A.Available in Red & Black 

1-9 40c lOup 30c 

MS197 ALTERNATE ACTION PUSHBUTTON 

This miniature switch is of professional quality and 
has a full 240V rating.DPDT contacts rated at 240V 
<a I’/iA White button.6mm monuting hole 

1-9 $1.80 lOup $1.60 

MS198 Push 'ON',Push OFF' PUSHBUTTON 
This switch has an all plastic case and button.Rated 
at 240V @ 3A. Red button. 12mm mounting hole 
19 $1.20 lOup $1.00 

MS199 Push 'ON',Momentary contact,PUSHBUTTON 
Identical looking to the above switch but this one 
features momentary 'ON'. Rated at 240V @ 3A. 

12mm mounting hole. 

19 $1.15 lOup $1.00 

MS078 ILLUMINATED PUSHBUTTON 
This high quality illuminated switch is intended for 
applications where panel space is extremely limited. 
Supplied complete with built-in 6V globe.Rated at 
240V @> 1 A.Momentary contact/push 'ON .Red 
button.Requires 18.5mm square hole. 

19 $1.50 lOup $1.30 

MS080 ILLUMINATED PUSHBUTTON 

Identical to the above but designed to give momentary 
contact/push OFF' switching.Therefore has a green 
button with 6V globe. 

19 $1.60 10up $140 

ROTARY SWITCHES 

Our new range of imported rotary switches at an 
extremely economical price.is ideal for all . rejects. 
Spring loaded.positive detent action. 1 Vi" diameter 
with 1’A" shaft.Plated lugs.All one section. All 
same price 




FOOT SWITCH 

Features robust crackle finish.metal case with large 
rubber foot pad. Lead is terminated in normal 
lack plug. A neat unit taking up a minimum of 
space.yet offering a good positive action. $ 

SLIDE SWITCHES 

Model SLS124 SUBMINIATURE DPDT 

Ideal,inexpensive switch for all applications. 

Black plastic actuator. 18.5mm monuting 
centres 

1 9 30c lOup 25c 

MODEL SLS222 5MR 

Similar to the above switch.but this one has an 
extremely attractive spun aluminium actuator 
with red insert Ideal for poshing up your amp 
front panels! 

DPDT 19 45c 10up 40c 

MODEL SLS232 7R 

A subminiature 3 position,2 pole slide switch 
with a spun aluminium actuator.red insert as 
the above switch.Mounting holes at 18.5mm 
centres. ^ __ 

19 60c 10up 50c 

Mounting screws for above switches 3c each. 

MODEL SLM222 HR 

This miniature DPDT slide switch has a beaut spun 
aluminium actuator with black insert in place of the 
usual black plastic actuator. I deal for panel mounting 
where looks are important.Mounting holes at 28.5mm 
centres. 

1 9 60c lOup 50c 


19 
Positions 
12 


$1.45 lOup $120 


ULTRASONIC WIRELESS SWITCH 

Yes, here's a ready made unit for garage door opening and num¬ 
erous other on-off switching applications like lights, TV etc 
Operates at a distance of up to 40ft at a frequency of 38 kHz. 
Operating time constant is 1.2 seconds. Switching relay is rated 
at 600W (240V at 2.5A) 

NOTE. The receiver operates as an alternate on off device 
Each signal from the transmitter changes the state of the receiv¬ 
er relay However a switch on the receiver allows direct oper 
ation of the relay. Transmitter US0-12Tx operates on a 9V 
transistor battery. Available separately at $7 50 each. 

Receiver USR12Rx operates from 240V ac. Complete system 
US0 12Tx plus USR-12 Rx is yours for only $29.75 
P & P. $1 50.) _ 
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BOOKS GM ~ 1 chrorn e plated gutter mount 

WIRE ANTENNAS FOR RADIO AMATEURS virtually any aerial - complete with 

192 pages, 97 illustrations. $8.60 (p&p $1 00) $2 ~ 75 P&P 75c 


BOOKS 

WIRE ANTENNAS FOR RADIO AMATEURS. 

192 pages, 97 illustrations. $8.60 (p&p $1.00) 

How to build efficient horizontal, vertical, multitap 
trap and beam antennas 2-160 meters. “Invisible''' 
antennas for difficult QTH's, 2 & 6M quickie beams 
tuners, baluns, etc. 

ALL ABOUT CUBICAL QUAD ANTENNAS 

112 pages. 200 illustrations. $6.90 (p&p $1.00 ) 

The world-famous "Classic" on quads! Gives new 
dimensions, revised gain data; Quad V Yagi; Mini 
Quad and Monster Quad construction correct 
dimensions 6 - 80M. 

BEAM ANTENNA HANDBOOK 
200 pages. 122 illustrations. $8.60 (p&p $i qqi 
C orrect beam dimensions 6-40M. Are 40M beams 
worth the effort? Construction triband and compact 
beams, the truth about height/matching systems 
baluns, and test instruments. 

VHF HANDBOOK FOR RADIO AMATEURS. 

336 pages, 298 illustrations, $9.95 (p&p $2.00) 
Unique new handbook covers major VHF subjects in 
clear language : FM equipment, antennas, repeaters 
tion ete*” ° X pr()pa9ation; EME; constriic- 

BARLOW 

WAOLEY 

BARLOW-WADLEY XCR30 MARK II RECEIVER 

(see E.A. May 73, A.R. Sept 73). This, as keen 
Amateurs know, is no ordinary superheat portable. 

It is a cunningly disguised general coverage commun¬ 
ications receiver with a range from 500 KHz to 
30MHz. There is no band switching since one dial 
selects MHz and the other KHz (calibrated to lOKHz) 

It uses the Wadley loop as used by Racal which 
involves a front end oscillator covering 45.5 to 75 
MHz (see magazines for full description). The result 
I?Jr? qu !. ncv sca,e accuracy of 5KHz reset to within 
IKHz. Set the dial to WWV, switch on and you hear 
die signal 11 Selectivity is 6 KHz A. M. 3KHz SSB. 
Sensitivity is limited by antenna thermal noise Imaqe 
rejecfon 50dB. Modes are LSB/AM/USB clarifier*on 
SSB. Reception is of course crystal controlled. Quote 
from A.R.; "It would be hard to imagine a better 
receiver for SW listeners". A masterpiece of electronic 
engineering in our opinion. $275.00 P&P $2.00 


UNIDEN 
TRANSCEIVER 

LATEST TRANSCIEVER SENSATION! 

80-10 Meter,. AC-OC. Separate USB/LSB/CW til ten. phut 
,ub,li, V. '"dependent RF 
circuit, for TX &i RX. plug in module with digital frequency 
readout (P & P Freight on) * — - 


KENWOOD 


i digital frequency 

4S7P.OO 



KENWOOD TS520 SSB TRANSCEIVER 

wT *° n '^ #f T 00d “ prov ‘"<> to b « «*" flreater 
value. With thousands of unit, now on air all over the world 

ffiV^t°£v qu ?!.v nd v#lue ,or 

and CW on 80 through 10 metres built in A.C and 12V 
D.C. power Ripply. VOX. RIT. no.* blanker and all other 
feature, you warn jll for $550.00 (plu, on) 




* 


* # «M 

* # • l 

* • ft! 


KENWOOD TS900 DELUXE SSB TRANSCEIVER 

Hfl v ! ,r °' B; "T h ! on| V tran«eiver superior to the KWM2" 
Del" L ^’ CW ' FSK °° 80 throu <* h 10 metres, with 300 watt! 

588 doming complete with power supply, ipeaki-- 
- *"• TS900 has been designed and built for serious 

entfuisjasts There are just too many features to describe 
5800.00 (plus frei^tt on) 


V£?.' . 

'**■£■ ft*# 1 


— „-r mount will take 

- complete with mounting screws. 


CXIIOP 12V COAX RELAY 

Don’t be misled by the price. This unit has high 
quality gold contacts which gives an insertion loss of 
less than 0.2 db up to 500 mHz . Very low VSWR 
and 1000 wan power rating. Designed to mount 
directly inside the smallest tranceiver. 

$9.75 p&p 75c 



KATSUMI MC701 - 

MICROPHONE COMPRESSOR 

Yes - up to double your signal strength with very 
little loss in clarity with this F.E.T./IC compressor 
Operates from 6 internal penlite cells and is desiqned 
'r tical loo , k to mount beside equipment. 
Works by the principle of reducing audio peaks of 
WMCe modulation thus allowing a higher average level 
ofaudio to be used. Specs as follows: 1 X 1C (UPC 
566H low noise compressor AMP) 1 x F.E.T. 

2 x transistors, 2 x diodes. Compression level 25db 
max fully variable, Mic impedance 100-50K ohms 
iIvn 0r V? n or less ’ 1Gdb ou tPut. Freq. responce 
100— 7 kHz J 2db(300—3k Hz with audio filt^on, 

S/N ratio - 60 db. Power 9 volts @ 15 MA max 
Dimensions 50mm W x 170mm H x 110mm D 
te . w, £ circuit and instruction book. 

$39 50 p&p $2.00 Batteries extra. 


SW-3CO 3 POSITION COAX SWITCH 
r H 't q „ u , al ,^ J** 1 P! 3 *^ contacts gives a maximum 
If ktLu . kW - *"* h an 'nsertion loss of only 0.03db 
at 50mHz. Incredibly low VSWR, over 60db 
isolation, operates up to 1000 mHz - a real mickey 
mouse unit. Also features safety "pull to turn 1 ' systems 

tezJo P SS n $i'.S) dd,ers '' blowing thin9S up - 





RAK BL50A 50 ohm Baiun (1 to 1 Ratio) 

1 k ^ maximum rating, fully weatherproof. 

1.8 to 30mHz band width, VSWR 1.3 . 1 high 250kg 
tensile strength. VHF socket supplied 

$17.40 p&p 75c 


AMI DON TOROIDAL KILOWATT BALUN KIT 

Make your own Baiun with this beautiful American 
Supp !‘* d com Plete with massive 2" diam 
7°'P' d ; enamelled heavy gauge copper wire and 
explicit instructions to make 1 : 1balun,4 : Ibalun 


ISSSpSr- 

$210 " " 


JUST IN... 


Set of 2 cassettes for 
$12.50 



MORSE CODE BY THE WORDMETHOD 

,h ,17 t>rld in re *P°nse to hundreds of 
for be, P w«th 'earning the code.This US tape 
^""? ,Ve . daft i er VMrS of pra ctical experience, 
hnsunusual^et is claimed to work.by starting at a 

U, T 9 S,mple ma terial and then building 
studlnt ,0 m ° r * dif,icu,t material.Thus the 

student doesn t have to increase his speed.At the end of 

m V 3 tte * V ° U should 66 readv *° re ceive at 
? 0,13wpm and you should have reached that 

Z calls here's'Cr^K 1615 ,imeCome on you novices and 
Z calls.here s your chance to get a full licence! 



FT-101E THE VERY LATEST OF THE 101 SERIES 

With speech processing and many many more features. 

'"eludes FULL 10 meter coverage. 

$640 Includes Mic & all cables (P&P Road Freight On) 

FT-101ES SPECIAL FOR NOVICE OPERATORS 
me above unit is available to comply with your requirements 
Unit comes complete with 6 crystal locked Transmit frgutnc.es 
& can be modified for general use 
$640 Includes Mic & all cables (P&P Freight on) 


W" L0W N0,SE fet re 

T^se units are designed to be simply connected 
Between the aerial and receiver of any 10,6 or 
irr nit ' Y(XJ can even mount them right at the 
aenal if you require maximum performance. Input 

POTn 50-75 ohm - nois ® ,actor 5-6 db gain 
20 30 'V operating voltage 9-12 VDC @ 15 MA 
drrnnp.,oh S ‘ 70mm x 30mm x 15mm. Fully wired & 
twteil. Circuit supplied, only 4 connectors required! 

I2!~F (CB) 27-29 mHz 

ERB~2 50-54 mHz 

|. R b 8 “ 2 „ w 144-146 mHz 

$18.50 ea. p&p 75c / 



HAM 6 & 2 METRE FET CRYSTAL 
LOCKED CONVERTERS 
These beautiful little high performance low noise 
S2STlf r !-? ,pp,ied com P le *e | y wired and tested 
'^ tbh ' 9 - h ” ab,l 'fy cr vstal to give tuneable I.F. output 
on 28 30 mHz (use any communication receiver) 
Extremely stable and excellent specs, 50-75 ohm input 

VDC @75°MA lb h ?a,n 30db ' ? pera,,n 9 voltage 9- 12 P 
VDC @15 MA. Dimensions 70mm x 30mm x 15mm 
Completely tested and pre aligned. However tuned 

circuits may be simply re peaked to top end of band 
if you wish ^^Supplied complete with circuit. 

1 XC " 2 144- 146mHz $27.50 ea p&p 75c 



AIR DUX COILS -^ 

Now there's no excuse! You can easily make ante 
loading units and high power linears with our high 
quality air dux coils. Each coil is separately boxed 
*; mple chart which shows at a 
glance the turns No/inductance/capacitance necessary 
tor resonance at any frequency. If you would like a 
photocopy of these charts before buying, simply send 
cha ? and we will post them to you. All coils 
are 155mm long (6 ) and are bright tinned copper wire 
No- Diam. Wire Diam. Pitch per Price 
(mm) (mm) Turn 


200816 20 

401016 40 
402042 40 
602042 60 


0.8 

1.0 

2.0 

2.0 


4.2 

4.2 


$3.40 

$4.60 

$4.95 

$6.50 


27 MHz BASE AERIAL 

High-gain base loaded vertical DSE-GP. This magnificent 

“DB The matf+f ra " ° f 18 ft ,e3tur « 3 3" Of 
J, T-™*'" 9 n{,b P ,3ces il at DC ground 
ESSS?? Substantial| V '°wers the residual noise 
level and results in gains as high as 19 DB in signal to 
noise ratio. $59.00 (road freight on) 

CENTRE LOADED ROOF ANTENNA 
° n| y 18 inhigh but works as well as a full quarter 
wave of 108in. All parts chrome plated on brass or 
rtainlattstesM, *”'"9 included and supplied with coax 
cable and connector. $19.50 (p&p $1.00) 

C?iL C nnM RE L0ADED GUTTER CLIP ANTENNA 
Clips on the rain gutter of any vehicle. Can be 
installed or removed instantly without tools' 18 in 
high and supplied with coax and plug. $17.50 

L0A DED TRUNK MOUNT 
FIBRE GLASS ANTENNA 

,0 L-°l e Wh ° dGeS 001 Wish to 

drill holes in his vehicle, simply clamps to boot or 

srs x. sn.So’ * !uooiiM “ mpic,e ” ,h 

KSA-2 Flexible 2 METRE ANTENNA 

4 wave long - designed especially for KEN KP202 
but can be used with any 2 metre unit -aerial made 
hin^ $prm9 steel ,olds down to less than 4" 

C n‘ de . a bush use “ '* wiM n °t break. 

$10.50 p&p 75c 

JANY TRS - 2 2 METRE ANTENNA - 
BARGAIN PRICED 

This fantastic 144-148 mHz antenna is supplied 

rt 3^^!* P Chr ° med gutter mount bracke t 
dr .' llm ? hol “ ,n «). over 4 metres of 
Sinb£ ,°1 f,ex ^. 1 ® coax cable, PL259 plug and 

“ gS.fXm"’ ^ ^“* v 10 

$10.50 p&p $1.00 

antenna ^" miniature 2 metre helical 

This fantastic little antenna (under 9"long) screws 
jy?"T. " HE «»*« M then 

Shf ts • ,d “' ,or mobile use «*»• 

E' l " 1 '; ;." d «»•">» talkie operation. 

X 9li,s, “ ilh H" 01 ™ 

$16.50 p&p 75c 


LISTENER 3 --- 

I b !! n u,t ' ,nate l0 ,?9 ran 9e, long wire dipole antenna 
^-JUmHz supplied complete with Baiun, feed 
wax (45 ) VHFplugs, insulators, extremely large 
gauge aluminium wire and nylon support rope 
Originally designed for professibnal use, but ideal 
for the serious short wave listener who requires 
the best. $42.50 p&p $2.00 




A-5BQN 

Deluxemultibanci transmitting & receiving antenna - 
Yes this is the ideal system for the amateur who 
Imm'tS'*' 1 th oo beams are h" 1 CoversaM bands 

12 Full2kW^n , mHZ rl th 3 VSWR ° f bettar tha " 
wir. Hi«Hi^ W ? t,n9 ' The massive aluminium 
!S 2 Jpp i ,e P, ensure fantastic efficiency. 
K 5 *?*; 00 Requires BL-50A 

Baiun for 52 ohm operation. 


MCK SMITH 

ELECTRONICS CENTRE 162 Pacific Highway Gore Hill 
HertOUKe&MmKMers N.S.W2065 tel:43953ll 
shop hours, telex: AA20036 

Mon-Fri 9-5.30 sat (H 2.30 cables:DIKSMIT Sydney "SS 


Abo a, CITY 125 York St 
tel: 291126 

(Nr V)wnH. ill) 

and BANKSTOWN 
361 Hume Hwy 

jf(S* tel :709 6600 

(Nr Qwipel Rd) 
































































Letters to 
the editor 


symbols relevant to circuit drawings. 
Along with other relevant organisations, 
this Institute's representatives have 
played an important part in formulating 
definite and practical standard symbols. 

Prior to the publication of these stand¬ 
ards, symbols for new electronic com¬ 
ponents used in your magazine often 
proved well chosen and Draftsmc i 
frequently adopted these as a temporary 
standard. As "Electronics Australia" has 
a wide circulation and the SAA symbols 
standards are now becoming available, 
you will no doubt adopt the standards in 
full. 

However, may this letter be received 
as a mark of appreciation from Drafts¬ 
men for the policies adopted within your 
editorial organisation through a very dif¬ 
ficult era in circuit drafting. 

(Mrs) P. Sheridc 
Federal Secretary, 

The Institute of Draftsmen, Australia. 

Transistor ignition 

In the August edition of your 
magazine, there was an article featuring 
a transistor assisted ignition system. I've 
been looking for something of this nature 
for several months and I think it is an 
excellent idea. The problem is that on 
going to Elcoma components they 
presented me with a form stating that the 
BDY98 transistor used in your circuit was 

_ _ obsolete. This disappointed me, and I 

jld add that I have no direct connec- that there may be quite a few of 

tion with the firm concerned and I shall y 0ur readers who would also feel this 
derive no financial benefit. But having 


The views expressed by correspondents are 
their own and are not necessarily endorsed by 
the editorial staff of' Electronics Australia''. The 
Editor reserves the right to select letters on the 
basis of their potential interest to readers and 
to abbreviate their contents where this appears 
to be appropriate. 

Component source 

There must be many of your 
readers-keen hobbyists like me-who 
are frequently very frustrated at the 
business of buying odd components. I 
have often found that the stocks held or 
on offer are not too comprehensive and 
also that the prices and delivery dates are 
a little daunting. 

Perhaps my experience will help these 
unfortunates. Through my daughter in 
the UK, I have been put in touch with 
a dealer there who carries an extremely 
wide range of components and assem¬ 
blies. The prices are much more reason¬ 
able than those applying here and the 
delivery is simply fantastic—I have had 
four orders from him in the past three 
months and on each occasion the goods 
have arrived, per air mail, within 16 days 
of posting the order. Even when the cost 
of air mail is added to the goods ordered, 
the prices paid are competitive in the 
extreme. 

If any of your readers are interested, 
I can put them in touch with the dealer 
concerned — I can assure them that they 
will not be disappointed. Perhaps I 
should add that I have no direct connec- 


had such good service from him, I felt 
that many people in Australia might like 
to emulate me. 

Incidentally, one of the benefits 
derived is a system of credit vouchers. 
With each cash purchase, the buyer is 
given vouchers which, in effect, amount 
to 8% discount on purchases, these 
vouchers being redeemed on subse¬ 
quent orders. 

V. L. Fisher 

11 Wilcox Road 

Elizabeth, S.A. 5112 

Circuit symbols 

Members of the Institute of Draftsmen, 
Australia have frequently favourably 
acknowledged the choice of symbols 
used in circuit drawings published in 
"Electronics Australia". 

Currently the Standards Association of 
Australia is preparing a series of standard 


w^y. Perhaps you may know of an alter¬ 
nate transistor for this purpose. Elcoma 
has a BDY96 which is the closest to the 
BDY98, but they do not recommend it 
for this purpose. Perhaps you could 
publish something in a forthcoming 
issue. I feel it would be much appreci¬ 
ated. 

). Wedlock. 

Cooroy, Qld. 

COMMENT: Your letter indicates how 
the situation surrounding the BDY98 
has been widely misunderstood and 
misrepresented. When we published 
the article the transistor was a current 
type, and indeed we know of two major 
parts suppliers who were able to obtain 
stocks of BDY98. Subsequently, when 
Philips Elcoma re-ordered from 
Eindhoven, Holland they were in¬ 
formed that production of the 
BDY96/9798 series had produced very 
low yield of the BDY98-all the yield 


was going into the higher rated (and 
more expensive) BDY97 and BDY96. 
Ergo, the BDY98 is obsolete. It would 
seem possible that the situation might 
change in the future and the BDY98 
might suddenly become "current" 
again. 

The BDY97 and BDY96 may be con¬ 
sidered to be more suitable than the 
BDY98 for use in our transistor-assisted 
ignition system by reason of their 
higher ratings. Unfortunately, they are 
very expensive. At this stage, we cannot 
suggest any other alternatives. 

A lot to learn? 

Your expert who runs the Information 
Centre still has a few things to learn. I am 
referring to his reply to N.T. of 
Eaglehawk, Victoria, on page 105 of the 
June issue. 

I have received Radio Nederland 
(9715kHz) on my Sharp 6-transistor MW 
pocket receiver, which was not modified 
in any way. All I had to do was to place 
the receiver next to the mains cord of the 
power pack. Obviously the 5th harmonic 
of the set's local oscillator was respons¬ 
ible for this reception. It can be explained 
as follows: at the dial setting of 1579kHz, 
the oscillator frequency is 2034kHz; 
455kHz above; its 5th harmonic is 
10,170kHz, 455kHz above 9715kHz. 

I have a QSL card from Radio 
Nederland, Hilversum to verify this 
reception. 

I have thought of designing a mul¬ 
tiband receiver which utilises the har¬ 
monics of the local oscillator instead of 
switching in different oscillator coils as is 
normally done. 

Dennis Daniel, Ph.D. 

Nelson, New Zealand. 

COMMENT: In our reply to N.T. in the 
June issue we didn't suggest that it 
wasn't possible to receive signals by 
means of image reception or interaction 
with oscillator harmonics. We were 
making the point that not all ways of 
"fiddling" a set to produce such recep¬ 
tion are equally desirable. In particular, 
we were frowning upon the idea of 
detuning the RF selectivity by deliber¬ 
ately shorting turns in the aerial coil. 
Nothing in your letter contradicts this 
point, which we still believe to be 
entirely valid. Incidentally if it is to work 
properly, a receiver along the lines you 
propose will probably still need a num¬ 
ber of coils in the oscillator section—to 
select the appropriate oscillator har¬ 
monic for each range. Otherwise, the 
receiver will have a host of spurious 


responses. 


STATION LISTS 

We wish to thank those readers who 
wrote to register their support for 
continued publication of the radio 
and TV station lists. We hope to 
publish an updated list shortly. 
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Forum 


Conducted by Neville Williams 


Sidebands: as per a Fourier analyser 

In the July issue, "Forum'' dealt with one of the oldest of all arguments 
in the world of wireless'': the existence or otherwise of the sidebands 
in an AM transmission. The article has now turned up a verification 
for the sideband concept based on one of the newest equipments in 
the world of electronics! 


Perhaps that last sentence in the 
introduction is a trifle exaggerated but 
what self-respecting journalist would 
pass up a convenient turn of phrase, sim¬ 
ply on that account? Sufficient to say that 
the equipment concerned-a Fourier 
demonstrator, a computer and a pen 
recorder at Sydney's Macquarie Univer¬ 
sity-add up to a very modern and useful 
teaching aid. They make it possible to 
synthesise a complex waveform from its 
Fourier components, displaying the 
result either on a CRO screen, or on 
paper. 

In the July article we talked of the con¬ 
ceptual problem which enthusiasts have 
had over the years in respect to modula¬ 
tion sidebands, to the point where some 
have denied their existence altogether. 
Arguments put forward by the no¬ 
sideband school were examined, and 
hopefully disposed of in a deliberately 
non-mathematical way. 

There the matter might have rested for 


another respectable period had it not 
caught the eye of a Senior Lecturer at 
Macquarie University, School of Mathe¬ 
matics and Physics. We are indebted to 
him for the following letter: 

Dear Mr. Williams , 

/ refer to your Forum in the issue of 
July, 1975 , which recently came to my 
attention. 

Convincing students of the reality of 
sidebands is of course of interest in 
universities , and one technique used 
could be of interest to you and your 
readers. 

The method is to synthesise the 
waveform in question electronically from 
its Fourier components , and display the 
output on an oscilloscope. Instruments 
to do this have been manufactured, both 
in universities , and now commercially. 
The result is a very direct and appealing 
demonstration of the truth of the 
theory. 


I have also written a computer 
program to plot such waveforms , and 
these are more readily put in a form suit¬ 
able for printing; four such plots are 
enclosed. All assume a carrier frequency 
of 2500 Hz and a modulation frequencv 
of 500 Hz. 

Fig. 7 shows how a carrier plus a pair 
of in-phase sidebands can result in nor¬ 
mal AM. The zero crossings occur where 
the carrier would have them (every 200 
usee.) indicating the absence of FM. 

Fig. 2 shows how , if the resultant of 
the pair of sidebands is put at right angles 
to the carrier , a considerable degree of 
FM is obtained. 

Fig. 3 shows how a further pair of 
sidebands can remove most of the 
residual AM of Fig. 2. 

Fig. 4 simulates what happens to Fig. 
3 if the CRO timebase is expanded , and 
triggered off the waveform. The FM is 
readily evident here. 

If this material is of interest , you are 
welcome to use the four diagrams as you 
wish. 

Yours sincerely, 

Keith S. Imrie 
(Senior Lecturer) 

We are indeed indebted to Dr Imrie 
for his observations and have no doubt 
that many will study the diagrams with 
interest-not because they need to be 
convinced but because the equipment 
can display, or plot in very short order 
what could be done graphically-given 
sufficient time and patience. You may 
recall that we referred to the graphical 
approach in the July article—without 
attempting ii! 

Well, Dr Imrie's computer and plotter 
have done the job for us and for this we 
are grateful. 

Changing the subject, the persistent 
problem of hard-to-get components has 
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surfaced again with a letter to hand from 
Dick Smith, Sydney's self-styled "elec¬ 
tronics nut". While a published letter 
might seem to indicate all kinds of hard 
feelings, it isn't really like this. Dick Smith 
warned us that the letter was on the way 
and hinted that the matter had also been 
raised elsewhere. 

The broad problem of electronic com¬ 
ponents is not new, of course. We devo¬ 
ted one whole instalment of "Forum" to 
it in May of last year, emphasising the 
difficulties that suppliers-and particu¬ 
larly mail order suppliers-had to cope 
with at the relevant time. We quoted 
from the English journal "Everyday Elec¬ 
tronics" as an indication that similar dif¬ 
ficulties were being encountered, even in 
a compact country like Britain. 

Things haven't really changed for the 
better in the intervening period. There 
are still problems of communication and 
supply at all levels, the main difference 
being that they are now more costly! The 
figure of $2 which we quoted then as the 
bare minimum to generate a simple 
business letter is well and truly out of 
date, with rises in salaries, materials and 
postage. 

But there's not much point in dwelling 
on these matters or shedding tears of 
lament for "the good old days". Our 
options are either to "drop out" or adapt 
and carry on, whether one's interest is 
electronics, or anything else one might 
think of. 

Getting back to the present, Dick 
Smith's complaint is basically about the 
suppliers' problem when he (or they) 
cannot immediately meet the demand 
for components which are used on 
magazine projects. His letter reads: 

The Editor, "Electronics Australia": 

Dear Sir; 

We have been receiving many letters 
from customers complaining about delay 
in the delivery of kits for projects which 


have appeared in your magazine. They 
blame us for the unavailability of parts, 
when the fault lies with our suppliers who 
provide the parts for the projects. 

A typical example is the Radar module 
which we could not obtain from Philips. 
We feel that it is up to the magazine to 
ensure a good supply of special parts 
before any project is published. Alterna¬ 
tively , a second source should be located 
before publication. 

As you can see from the enclosed 
typical letter, it is my company's reputa¬ 
tion which is getting "knocked" when we 
are not really to blame. I would be grate¬ 
ful if you would comment on this in your 
next issue. 

Finally, if you are going to continue 
publishing these difficult-to-get projects, 
we will have to stop offering kits for 
them. We naturally want to give our cus¬ 
tomers service and would not like to be 
forced into a position where we cannot 
do so. 

(signed) R. H. Smith 
(Managing Director) 

Dick Smith Electronics Centre 
Dear Sir, 

Re Radar Intruder Alarm Kit 79, 
ET702. 

On 26/6/75 I placed an order for the 
above item and paid an additional sum 
on 15/7/75 for a different kit which I have 
since received. 

I am at a loss to see that a large 
establishment such as yours cannot 
honour your commitments in a reason¬ 
able time. 

Even your delay notice of 3 weeks has 
exceeded your time limits. Please advise 
as soon as possible. 

M.T. (Como, W.A.) 

Curiously, the focus of the above 
complaint is not an E.A. project at all, but 
we take no refuge in that. Electronics 
Australia does not hold a monopoly on 


either problems or solutions. They are 
quite ecumenical! 

Speaking for ourselves, we do regu¬ 
larly check out the supply position on 
components —despite Dick Smith's 
implications to the contrary. We'd be 
crazy not to do so. 

As if to emphasise the point, we cur¬ 
rently have two completed projects "on 
ice" because the initial shipment of cer¬ 
tain key components has not arrived. As 
soon as the essential bits show up, we'll 
run the articles in the fervent hope that 
stocks will thereafter keep pace with 
demand. 

And herein lies a further part of the 
problem. One can only guess at the 
interest any particular project will stir up, 
so that suppliers and stockists alike have 
to "take a punt" as to how many items 
to order. Too many, and they're landed 
with dead, expensive stock; too few and 
they're abused for not being able to sup¬ 
ply. Further to complicate the situation, 
a project may interest an equipment 
manufacturer and, next thing, most of the 
components designated for the hobby 
market have been bought up. 

In producing the magazine, we must 
complete projects and designate them 
for publication about 6 weeks ahead of 
the on-sale date. At that point in time we 
have to make a judgement about the 
future supply position and hope that 
nothing will go off the rails while the issue 
is being assembled, printed and distribu¬ 
ted. 

We exercise all the care we can but, 
frankly, if we were to wait until all 
stockists had every component on their 
shelves, or had access to multiple supply 
sources, we would never describe any¬ 
thing but the most routine, mundane 
items. Then we would be roundly cri¬ 
ticised for being stodgy, unenterprising, 
and behind the times! 

(Continued on page 107) 
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MACQUARIE UNI. 
ELECTRONICS 


HP2100S COMPUTER / HP7210A PLOTTER 


' Fig. 4: FM, expanded display. 

ELECTRONICS Australia, November, 1975 


63 































































































When you buy the Dual Trace 539B, you get 
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539B 

DUAL TRACE 
OSCILLOSCOPE 


B.W.D. ELECTRONICS PTY. LTD. 



Winner of 
Award for 
Outstanding 
Export Achievement 


1955/1975 20 


Miles Street, Mulgrave, Vic., 317( 
Phone: 561-288* 
N.S.W.: 929-745: 
INTERSTATE DISTRIBUTORS 
S.A.: (08) 269 1244 

W.A.: (092) 25 3144 

OLD.: (072) 52 7255 
TAS.: <0Q2) 23 1843 


YEARS OF AUSTRALIAN 
DESIGN INNOVATION 


This is the tip of the performance range. Like 
the iceberg, there's a lot below the surface 
and when you buy a bwd539B for its 
performance to 16MHz, you get the measuring 
capability to beyond 50MHz for FREE. 

These are just some of the features: 

• Sensitivity: lOmV/cm DCto16MHz 

* 30mV/cm at 30MHz 
58 lOOmV/cm at 50MHz 

500p V/cm 3 Hz to 30kHz cascaded 

• Time Base Range: lOOn Sec to 2.5 sec/cm 

• Trigger Range: <5Hz to beyond 30MHz 

• TV Trigger, Identical X-Y, 3.3KV EHT 

• 8 x 10 cm display, 

and it's Australian designed and manufactured. 


For detailed information 
send for a data sheet 


MB7503 

B.W.D. Electronics Pty. Ltd., T 

P.O. Box 54, Glen Waverley, Vic., 3150. 

Please let me have full details 
on the bwd539B oscilloscope. 

Name. 

Position... 


Company 

Address 
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Customers—and their funny ideas 

a, , mav h ave hinted before in these columns, the most difficult part 
of a service job is often the customer; occasionally because they are 
iust naturaMv hard to get on with, but more usually because they quite 
Innocently say and do all the wrong things. On the other hand, their 
quaint ideas certainly break the monotony. 


Take the "dear old ladies" (D.O.L.) for 
instance. Whenever I get a call from a 
D O.L. I reckon it's an odds-on bet that 
she will come up with some previously 
unheard-of theory or inexplicable 
outlook regarding modern electronic 
technology. The most recent call was no 
exception. 

The complaint concerned a Philips 
hybrid TV set (model 12F) and was to the 
effect that it would receive only radio sta¬ 
tion 2)) on all channels. For the benefit 
of interstate readers, 2)) is Sydney s 
recently established "rock style" station 
on about 1500kHz, near the top end of 
the broadcast band. 

Mind you, I couldn't blame her for 
complaining. It is bad enough to have a 
fault of any kind develop in a TV set, 
without having insult added to injury by 
it being one which brings in 2)). I mean, 

2)) is quite definitely an acquired taste; 
it certainly isn't my cup of tea and the 
D O.L. could give me a few summers, so 
I suppose it would be even less to her 
taste than mine. 

From a purely technical angle, I wasn t 
completely surprised that 2JJ was involv¬ 
ed because she lives quite close to their 
transmitter. And, while I had not the faint- 
est idea what had gone wrong, it is not 
unusual for solid state circuits to turn on 
some funny acts in the presence of RF 
signals. Even audio circuits are not 
immune, as one pop group found out 
recently when taxi calls found their way 
into a high power guitar amplifier. 

When I was finally ushered into the 
DOL's lounge room she lost no time in 
demonstrating the fault. She switched on 
the set and up came 2JJ immedia- 
tely—loud and clear. (Well, I think it was 
clear; it's a bit hard to tell with their 
programs!) Anyway, it was good room 

That much established I waited for a 
picture to appear. But after about a 
minute, with no sign of a picture, I tried 
another channel. Still no picture, just 2)| 
rocking round the clock. This was a 
completely new development; there had 
been no mention of a picture failure in 
the message I received, nor had the 


D.O.L. bothered to mention it when I 
arrived. She seemed to be completely 
obsessed by the presence of 2)) on all 
channels. 

"See," she said, "It's everywhere. I 
can't get rid of it." 

"But", I pointed out, "There isn't any 

picture." , , . , . . 

She barely acknowledged this fact. 

"Yes, but I can't get rid of this radio 
station, even when I change channels I 

still get it." . 

I gave up. How do you explain to a 
D.O.L. that, technically, the absence of 
the picture was a far more significant 
symptom than the freakish reception of 
a radio signal? The truth is you dorVt; 
there is just no way. All the same, I did 
wonder how she would have reacted had 
I simply fixed the sound and left the set 

with no picture! . , . . 

Delving into the back of the set 
quickly established that the basic 
problem was simply lack of HT supply. 
As I mentioned earlier, the set was a 
hybrid type. More precisely, it was solid 
state with the exception of the vertical 
oscillator and output stages, and the 
horizontal output stage. The power sup¬ 
ply was a two section arrangement; an 
HT supply delivering about 250V after the 
filter and a 16V supply for the solid state 
circuitry. 

I traced the HT line back to the power 
supply printed board and finally 
concluded that there was no output front 
the bridge rectifier-four type OA110 
diodes. So I promptly replaced all four 
diodes; only to find that I still had no 
HT 

In fact, I had made the mistake of not 
measuring the bridge output right at the 
diode terminals, but rather at a nearby 
terminal on the board which was marg¬ 
inally more accessible. Now I measured 
it right at the diodes, established that vol- 
taee was present, then began tracing the 
printed pattern, with the test prod, 
towards my previous check point. 

Suddenly the set burst into life with an 
ear shattering roar-the D.O.L. had 
turned the volume full up in her efforts 


restored the HT with the prod by simply 
bridging a hairline crack in the pattern. 

So that was it. A few moments' work 
with the soldering iron and I had bridged 
the break permanently and the set was 
back on the air-minus 2j). 

But I was intrigued as to the cause of 
the hairline crack. This particular sett has 
a 15W resistor connected after the br idge 
rectifier. It is quite a large device, nearly 
half an inch square and about one and 
three-quarter inches long, and is clamped 
hard down on the printed board. Over 
the years the heat from the resistor had 
buckled the board, eventually to the 
point where the copper track failed. 

An inherent weakness which is worth 
remembering. 

Equally intriguing was the reason why 
the set refused to receive the TV sound, 
since all the necessary circuitry was solid 
state and still operational. While I can't 
be sure, I imagine it was a function of the 
AGC system, which normally derives its, 
controlling bias from the line output 
pulses. With no HT on the line output 
stage and no pulses, it seems likely that 
the bias of the tuner and video IF stages 
was so upset that they would not func¬ 
tion in the normal way. And that left the 
way open for any strong RF signal to be 
rectified by the most convenient non¬ 
linearity it could find. 

But I didn't try explaining that to the 
D.O.L.! 

Another recent job was interesting in 
that it involved a colour TV set and a fault 
which I had heard about, but not seen 
before. The complaint amounted to lack 
of purity or, as the customer described it, 

"... coloured patches in the corners". 

More precisely, when I saw the set the 
top left hand corner of the screen 
featured a cyan patch about 8 inches in 
diameter, with a similar area of green in 
the bottom left hand corner. It certainly 
produced some grotesque effects on 
certain types of picture. 

My first impression was that either the 
purity had never been adjusted correctly 
or that someone had subsequently 
fiddled with the yoke position. So I 
loosened the yoke clamps, disconnected 
the blue and green guns, and tried for a 
normal red screen purity adjustment. It 
didn't take me many minutes to realise 
that this was not the answer; the purity 
adjustment just wouldn't work. 

Then I did what I probably should have 
done first; degaussed the tube. But still 
no joy; the aberrations stubbornly per¬ 
sisted. 

I was standing beside the set, wonder¬ 
ing what to do next, and taking the 
weight off my feet by resting one hand 
on a nearby cabinet. Suddenly the penny 
dropped-the cabinet I was leaning on 
was one of a pair of speaker cabinets, the 
second one being in the opposite corner 
of the room. 

But this one was only about 18 inches 
from the TV set. Could its magnetic field 
be strong enough to affect the set at this 
distance? I moved the cabinet about 6ft 
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to get TV sound, and left it that way. I had 
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The world s most experienced 
maker of PAL colour TV uses 
this test equipment. 

(So should you.) 


Philips range of CTV test instruments are the result of 30 
ma a nufactum er,enCe C ° l0Ur TV research - development and 
They are instruments of the very highest standard i.cph 

training prc^rarnmes 091 C °" e9e$ Service SCh00ls ii: heir | 

Analog Multimeter 
2412 



CTV Pattern Generator PM 5509 

Invaluable for servicing or aligning 
black/white and colour receivers as well 
as Video Cassette Recorders. It pro¬ 
vides 5 colour and 5 black and white 
test patterns which can be electroni¬ 
cally tuned to almost all available TV 
channels for video and audio. 




In this professional standard unit ‘hid¬ 
den errors (between 10 and 50% in con- 
A% n /n°^ al ,' nstrumen ts) are eliminated. 
n£,S£ volta 9 e ranges: 100 mV-1 kV 
Au/DC current ranges: 1 micro A-1 A 
Resistance ranges: 100 ohms-10 M 
ohms. 


Dual Trace Oscilloscope PM 3110 

This dual trace 10MHz oscilloscope has 
automatic triggering without necessity for 
evel or stability control. Thus the signal is 

^l rU o? ni n? showin 3 a clearly visible 
trace at all times. 

The Timebase switch is linked to the 
chopper/alternate function so chanqe- 
?hf/ for oP'mum display is automatic, 
tinn® C ° ntro1 gives fully automatic deriva¬ 
tion of line and frame once the triggering 
position is selected. y 

The PM 3110 can take knocks and abuse 
making it ideal for TV service work. 



I J>?.J est £ Measuring Instruments 

I r h p n S o Cie o^S & 0 lndustr 'al Equipment, 

G.P.O. Box 2703, Sydney, New South Wales, 2001. 

' ■ se S er, d full details of your 
| Philips PAL service equipment. 

| 2. Please arrange a demonstration for me. 


NAME... 


CTV Sweep Generator PM 5334 

blacIVwhite anH ^i and ® aSy al '9 nm ent and servicing of 
,,Swhite and colour equipment. Sweep frequency is 
variable between 8 and 50 Hz The stabilized RF n.Ttn, ,^ 
voltage can be alternated 80 dB down from maT of 200 

markers/ 6 ° hmS '° ad) ' '* haS 0ne variabla and ThreefixeS 

Test and 
Measuring 
Instruments 


ORGANISATION. 


ADDRESS 


.POSTCODE. 



PHILIPS 


38.2513 


66 


ELECT ROf\IICS Australia, November, 1975 


































away and went through the degaussing 
routine again. Result: a beautiful pure red 
screen from corner to corner. 

Only one problem remained; to get 
the message across to the lady of the 
household, who was a foreigner wi 
only a limited command of English, 
decided that this was a case where action 
speaks louder than words. 

Leaving the red pattern on the screen, 

I called her into the room. "Oh lovely , 
she exclaimed, and I realised that I had 
put that part of the message across. Then 
I moved the speaker cabinet back to its 
old position, immediately destroying the 
even pattern. The reaction was a little 
delayed this time, but she was soon nod¬ 
ding her head vigorously and indicating 
that she understood. 

Then, of course, I had to move the 
speaker away and degauss the tube 
again. Still, it was worth it, particularly as 
I sensed that even this operation was not 
lost on the lady. 

As I said at the beginning, this is a fault 
I have heard a lot about but have never 
actually encountered. In fact, I have 
heard lots of stories about the dreadful 
things which household appliances can 
do to colour TV sets, mainly from reports 
in the daily press. 

One of the things which these garbled 
reports invariably fail to mention is that 
such appliances, to the extent that they 
constitute a problem at all, do so only if 
they happen to be switched off in the 
immediate vicinity of the TV set. If a 
vacuum cleaner was close enough to a 
TV set when it (the cleaner) was switched 
off, and if the switch happened to break 
the circuit at or near the peak of thei Ac 
cycle, then the collapsing magnetic field 
could magnetise the picture tube 
shadow mask and/or the shield. 

These reports also fail to mention that 
even if this did happen, the chances are 
good that the TV set's own degaussing 
circuit would take care of the problem 
the next time the set was switched on. 

In fact, the problem I have just described 
may well have responded to the set's 
degaussing circuit, once the speaker 
cabinet had been removed. The reason 
I used my own degaussing coil was to 
avoid waiting 15 to 20 minutes for the 
set's system to cool down. 

After I had written the foregoing, I had 
the opportunity to discuss the problem 
with the service engineer of one of the 
larger set manufacturers. It so happens 
that he is an inquisitive type of person 
who wanted to prove or disprove the 
theory for himself. So he placed a typical 
domestic vacuum cleaner under one of 
their models, which stands on 9in legs, 
and proceeded to switch it on and off. 

His conclusion was that the picture 
tube could be magnetised on an a ^erage 
of about one switch-off in 25, but that the 
degree of disturbance was well within 
the capability of the set's degaussing sys¬ 
tem, when switched on from cold. 

So there you have it, straight from the 
horse's mouth! 


PICTURE TUBE QUICK-HEATING CATHODES 

Recent overseas announcements have described a quick-heating 
type picture tube capable of producing a picture within five 
seconds of switching on. I was intrigued as to how this was 
achieved until I came across a brief but lucid article on the subject 
in a recent issue of "Elcoma Brief”. It is reproduced below by 

kl For manTyea^th?publ'fchaw*beTrfaccustomed to having instant sound 
when using transistor radio receivers, and in a similar way the transistorise 
sound circuits of television receivers can also provide this facility. However, 
sfnce d cathode ray tubes are still fitted with thermionic cathodes, it has so 
far not been possible to provide the "instant picture . As a general rule this 
means that after the set is switched on, the viewer may have to wait up 
to ^0 seconds before the picture appears on the screen. 

In an attempt to offset this disadvantage, some manufacturers have inc 
norated circuit designs which work on the principle that, when the rece '^ 
P switched off, the cathode ray tube heater remains in circuit, but operates 
at a slightly lower voltage than normal. This means that the cathode ,s allowe 
to remain hot, and whin the viewer switches the receiver on again, the tube 
fairly quickly reaches its optimum working temperature, thus producing the 
effect of an instant picture. 



used in the Philips 
410X picture tube. 


Cathode support bars 
Heater support bars 
Mica insulation 
Cathode support tube 


Cathode cylinder 
Straps 

4. First grid (g 1 ) cylinder 

5. Glass 

<- inr „ i, is so relatively simple to produce "instant viewing" this way, why 
is n^hat more*manufsKturers^do not provide this facility? In certain respects 

switched to the stand-by 

developed using a new type of cathode construction enabling a picture to 

USX heaMhe cathode 
2 iCowSytISEfc- filament has now been 

esSSISi 

requbed.Vhe'new construction is us'ed in 22in and 26jri colour shadow-mask 
tubes using 110° deflection, and 12in m onochrome tubes. 
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Ebb OUT plus FREE GIFTS 



Choose according to scale- 
ORDER $10 - 1 GIFT 
$20-2 GIFTS 
$40-5 GIFTS 
$80 - 12 GIFTS 



J£ng ature 200pf radi ° tuning 


ohm with 


C Miniature plug-in 4 pdt 
relay in plastic case 

D £^-Asst Electrolytic 
Capacitors (all new) 


P 2-micro-miniature 
(gold) plugs/sockets 
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THE MAIL ORDER 
DISCOUNT HOUSE 
P.O. Box E5, CONCORD 2137 



115-117 Parramatta Rd, 

(Cnr Lloyd George Ave.) 
CONCORD NSW 2137 
TELEPHONE (02) 747-6472 

Trading Hours: 12:00 to 6 pm Mon-Fri. 

8:30 to 1pm Sat. 

NOTE: Add postage, rated 10% order 
value. C.O.D.’s send $2.00 prepayment. 
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The measurement of "Q" 
-and an economy Q-meter 




Here is a novel design for an easy to build, low cost Q-meter Fully 
solid state, it incorporates a low distortion RF oscillator and a 
measurement bridge system using two MOSFETs. The author gives full 
coil details to cover the frequency range from 250kHz to 23MHz. 

by F. G. CANNING, FIREE (Aust)* 

Some years ago an American technical 
magazine carried a reader's letter with 
which, rightly or wrongly, I profoundly 
disagreed. The writer of the letter* was 
complaining that the amount of space 
being devoted to constructional projects 
was excessive. He concluded on a rather 
supercilious note by saying that "he sup¬ 
posed he would have to put up with it 
until the readers learned to act like 
engineers and buy their instruments 
ready-made." 

Apart from the obvious fact that a host 
of small laboratories, both private and 
commercial, simply do not have the 
funds to buy numbers of expensive and 
highly-specialised instruments which sit 
idle on the bench for most of the time, 
it may be doubted if it is wise to breed 
a generation of technologists to whom 
the possession of manufactured and 
specialised "black boxes" is indispens¬ 
able to their daily work, particularly if 
they have only a hazy acquaintance with 
their internals and principles. The ten¬ 
dency for the young graduate engineer 
or technician to seem rather helpless in 
his job unless provided with thousands 
of dollars worth of sophisticated 
instruments, like those on which he 
presumably was trained, was becoming 
noticeable in industry many years ago 
and the increasing complexity of elec¬ 
tronics is probably accelerating the 
process. 

All the same, it is true that some of the 
specialised instruments do save much 
time and effort in experimental design 
work and anyone who has had daily 
access to a good commercial Q-meter 
knows that it comes to seem indispensa¬ 
ble. 

This article describes a rather simple 
arrangement for Q measurements over 
a limited frequency-range, which can be 
made up cheaply by an experimenter 
and requires only the simplest calibration 
to give acceptable results. The circuits 

30 Back Beach Road, Portsea, Vic. 3944. 
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EMF E developed across either of the 
reactances, at resonance, to the injected 
EMF e; or Q = E/e. So if we can inject 
the signal e at a constant level, we can 
then use an RF voltmeter of negligible 
losses connected across either the induc¬ 
tor L or the capacitor C and calibrate it 
to read Q directly. 

Remember that R in the equations is 
not the ohmic resistance of any part of 
the circuit but, rather, the total AC resis¬ 
tance of the complete circuit at the test 
frequency; therefore we are measuring 
the Q of the whole circuit, and not that 
of any component. This means that if we 
want to know, for example, the Q of the 
inductor L (in which most of the circuit 
losses are likely to reside) we must use 
every effort to make all other losses in 


used are not new, but some work was 
done to make them practicable. 

DEFINITION OF "Q": The symbol Q, 
first popularised in the USA, refers to that 
property of a resonant circuit which has 
been called "circuit magnification factor" 
in Britain and parts of Europe. It is an 
indicator of the quality of a circuit or 
component and is defined as the ratio of 
reactance to resistance at the test 
frequency; thus Q = X/R = 27rfL/R = 
1/27rfCR. Note especially that R is the 
total AC resistance of the comlete 
resonant circuit, not that of any individual 
component. 

BASIC CIRCUITS: Fig. 1 shows a simple 
series-resonant circuit corresponding to 
the above equations. If we inject a small 
EMF, denoted by e, at a frequency f, in 
series with the tuned circuit, a current i 
of the value e/R will flow when the circuit 
is tuned to resonance with f. Then the 
EMF generated across the inductance 
will be (i x XL) which at resonance equals 
(i x XC). 

We have seen that the Q, or magnifica- 
tion, of the complete circuit is Q = X/R 
or 1 X/ 1 R; thus Q equals the ratio of the 
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the circuit negligible. Fortunately this can 
usually be done and the ratio E/e can 
then be taken as the true Q of the induc¬ 
tor or other component under test. 
Actually, there are several associated fac¬ 
tors, such as the self-capacitance of 
inductors, which make an absolute value 
of Q difficult to measure directly, but 
they are too complex to take into 
account here; it is sufficient to remember 
that the measured value of Q will always 
be lower than the true value by a few per 
cent. K 

There are, however, some points 
which must be observed if anything like 
a true Q value is to be obtained. These 
are: 

(a) The means used to inject the signal 
e must introduce a negligible additional 
loss into the circuit. 

(b) The voltmeter which measures the 
magnified signal E must have extremely 
high input impedance and negligible 
losses, or it will load the tuned circuit and 
reduce the effective Q. 

(c) Unless the voltmeter has an accurate 
s q u are-law response (which almost none 
of them have, at least over the voltage 
range needed here) it is necessary that 






























the injected signal e shall have a pure sine 
wave-form, otherwise the voltage read¬ 
ings may be unreliable. This is an import¬ 
ant point which seems seldom to be 
brought out. 

(d) The injected signal must come only 
from the injection point; i.e., there must 
be no stray coupling or leakage of signal 
between the signal source or oscillator 
and the measuring circuit. This is not 
always easy to achieve. 

Fig 2 shows three possible ways of 
injecting the signal. All three are used in 
commercial instruments, the choice 
being dictated largely by the frequency 
involved. What we really want is to 
develop the injected Q-meter EMF 
across an impedance of zero magnitude 
in series with the tuned circuit. As this is 
an impossibility we have to be content 
to inject across a very small pure resis¬ 
tance or pure reactance. 

Fig. 2a shows injection across a resis¬ 
tor, usually of around .01 to .03 ohm, 
small enough to be negligible with 
respect to the rest of the circuit resistance 
and specially constructed to have RF 
resistance virtually equal to its DC value. 
The method is useful for frequencies up 
to about 25MHz, after which it becomes 
increasingly inaccurate due to rising RF 
resistance. 

Figs. 2b and 2c show injection across 
a small inductive reactance and a small 
capacitive reactance respectively. Induc¬ 
tive injection is often used for frequen¬ 
cies above, say, 20MF1z because its 
resistance and capacitive losses can be 
made small enough to leave the tuned 
circuit almost unaffected, but for lower 
frequencies the reactance falls to such a 
low value that an impracticably powerful 
oscillator is needed to maintain the 
injected voltage at the proper value. The 
inductor used may be of about 0.1 milli- 
microhenry. 

Capacitive injection (2c) calls for a 
large capacitor of zero inductance and 
very low losses; it has the opposite 
characteristic to 2b, working well at low 
to medium frequencies but failing above 
about 25MHz because of increasing 
demands on the oscillator which begins 
to see something like a short-circuit. The 
residual inductance of the capacitor also 
becomes troublesome. 

2a and 2b are not practicable for the 
small laboratory because of difficulty of 
construction and measurement to the 
accuracy needed. 2c, however, is 
straightforward if its frequency limitation 
can be accepted, because the capacitive 
components can be bought with suf¬ 
ficient accuracy or built up with the help 
of a simple capacitance bridge. This is the 
method used here. It has the further 
advantage that small stray capacitances 
are less likely to affect the injected volt¬ 
age. 

BLOCK DIAGRAM. Fig. 3 shows the 
essentials of the proposed arrangement. 
A well-screened tunable RF oscillator 
with a continuously-variable output, 
capable of supplying 1 volt RMS to the 


O-meter input at all frequencies of 
interest, feeds the Q-meter through a 
short co-axial RF cable. This standard 
input of 1 volt is reduced through a 
capacitive potentiometer to .01 volt for 
injection into the Q-meter circuit which 
is tuned by a low-loss variable air- 
dielectric capacitor. The magnified vol¬ 
tage appearing across the tuned circuit 
at resonance is measured on a VTVM or 
other RF voltmeter having scales of 0 to 
1 and 0 to 5 or 10 volts. The same 
voltmeter, on its 1 volt range, can be 
switched to measure the 1 volt input to 
the Q-meter. Thus, with the input set to 
1 volt and reduced by the capacitive 
potentiometer to .01 volt for injection, an 
output of 1 volt across the tuned circuit 
represents a Q of 100; likewise any 
observed output voltage, multiplied by 
100, represents the Q of the circuit or of 
the coil under test in the case of an induc¬ 
tor. No additional meters are needed in 
either oscillator or Q-meter. The high- 
impedance voltmeter with RF probe 
which I described in the November 1974 
issue of "Electronics Australia" is very suit¬ 
able for this purpose, but any RF volt¬ 
meter with appropriate scales could be 
used. The Q-meter incorporates imped¬ 
ance-transforming buffers which make 
very high voltmeter input impedance 
unnecessary. 


FUNDAMENTAL OSCILLATOR 
CIRCUIT. , . t 

This is a rather unusual but very 
useful push-pull long-tail arrangement 
using small-signal high gain transistors of 
the cheapest kind. Fig. 4 shows its essen¬ 
tials. The circuit first came to my notice 
in an interesting and valuable paper on 
transistor oscillators by P.).Baxandall (1) 
published in I960. A vigorous oscillator 
of good stability and fairly high 
efficiency, it can give a pure RF wave¬ 
form with distortion as low as 0.1%. As 
can be seen, the number of parts 
required is minimal. 

The turns ratio of the feedback wind¬ 
ing, base to collector, is about 1:10 and 
not critical. Oscillation is obtainable up 
to about a quarter of the transition 
frequency ft of the transistors used, and 
down to very low audio frequencies. By 
making the emitter resistor RE variable a 
moderate degree of amplitude control 
can be had without distortion. The load 
resistor RL, shown dotted, is usually 
needed below about 5MHz in a tunable 
oscillator to prevent saturation of Tr2, 
which can produce distortion. The base 
battery can be IVi or 3 volts, the collector 
battery of 9 to 18 volts according to out¬ 
put required. Note the polarity of the 
windings; both are in same direction and 
F indicates finish. The closest magnetic 




VD + 



FIG. 5 


FIG. 3 

coupling and the least capacitive coup¬ 
ling between windings is, as usual, to be 
aimed for; windings arranged in a single 
layer, end-to-end and close together 
seem satisfactory. 

Anyone who may have found transis- 
tor oscillators at all tricky might be 
recommended to give this circuit a trial 
for other purposes. A limiting resistor of 
3 v about 200 ohms permanently in series 
with RE is a wise precaution to prevent 
accidental reduction of the emitter resis¬ 
tor to zero, with probable damage to the 
transistors. RL is not critical and may be 
around 20k ohms for a start. 

FUNDAMENTAL Q = METER CIRCUIT. 

This is shown, in essentials, in Fig. 5. The 
scheme was originally suggested by j. 
Luijckx(2) and his version used a twin- 
triode valve of RF type. In that form it 
works well and presents few problems, 
but it was felt that a semiconductor ver¬ 
sion was worth developing. It consists 
basically of two matched RF buffer cir¬ 
cuits of the source-follower type, one 
measuring the RF input from the oscilla¬ 
tor and the other the magnified voltage 
across the tuned circuit, with a switch to 
connect an external voltmeter to either 
buffer. The input of 1 volt, monitored by 
Tr2 and the external voltmeter with 
switch S set to "V", is applied to the 
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ECONOMY Q-METER 



POLYSTYRENE PANEL 



FIG 8 


Fig. 7 (at left) shows the practical Q-meter circit, while Fig. 
8 (above) shows a rear view of the suggested circuit layout. 


omitted if desired but is very useful for 
fine tuning and as a means of measuring 
small capacitors and the capacitance and 
Q of switches, sockets, RF chokes, etc. 

If included it should have ceramic insula¬ 
tion and it is normally set at half¬ 
capacitance; its dial is then calibrated in 
plus and minus picofarads either side of 
this zero point. If C2 is to be calibrated 
in capacitance (very desirable), C3 
should be set at half-scale and its capaci¬ 
tance included as though part of C2. Also 
include C6 in such calibration. 

The chosen MOSFETs have a fourth 
lead-out connected to the substrate and 
to the case, denoted by the arrow; this 
must be grounded. Their drains are 
decoupled and effectively grounded by 
C4 and C5 which can be ceramic types. 
The external voltmeter is switched be¬ 
tween their sources by SI. Note the idle 
contact between the V and Q contacts; 
this must be grounded, again to reduce 
stray coupling. The source bias and load 
resistors R3 and R4 are linear carbon 
trimming potentiometers with their slid¬ 
ers connected through R2 and R8 to the 
gates; by this means the gate bias can be 
set to equalise the drain currents. R5 is 
afterwards used to equalise gain. 

It is not essential to completely screen 
the Q-meter, though it may be helpful in 
locations subject to electrical inter¬ 
ference. However, the two halves of the 
voltage-measuring circuit must be 
separately assembled, each on its own 
circuit-board or tag-strip, and these two 
assemblies must be separated from each 
other and from the tuning capacitors and 
coil terminals by grounded metal screen¬ 
ing plates. Fig. 8 shows a rear view of a 
suggested layout but details and dimen¬ 
sions are left to the constructor 
according to what he has available. Note 
that the horizontal screen bisecting the 
switch SI should be brought as close as 
possible to the switch, in line with the 
previously-mentioned idle contact which 


should be grounded to the screen at this 
point. 

The two transistors, each with its 
associated components, can be assem¬ 
bled on two small panels of Veroboard 
or any first-grade insulating material, but 
it is desirable to mount Cl, R1 and the 
gate connection of Trl on ceramic stand¬ 
off pillars or similar low-loss material to 
reduce losses. The sockets or terminals 
for L and C measurements ought 
preferably to be mounted on a panel of 
sheet polystyrene to keep RF losses to 
near zero. This material is not easy to buy 
in sheet form but useful pieces can often 
be had in hardware departments in the 
form of plastic boxes or containers, 
which are usually cheap. It can easily be 
distinguished from other plastics by its 
peculiar metallic tinkle when dropped or 
struck. Choose clear material in 
preference to coloured kinds, and be 
careful when soldering on or near it—it 
will not tolerate heat, even as low as 
100°C, without softening. And never 
allow kerosene or any other petroleum 
spirit on or near it, or it will "craze" or 
crack. Other good materials would be 
polyethylene (polythene), Teflon or 
polycarbonate, if obtainable in sufficient 
thickness, but all are rather flexible and 
may need some support. First-grade ruby 
mica is also satisfactory and can some¬ 
times be had from suppliers of insulating 
materials in sufficient thickness to make 
small panels of adequate strength. Its cut 
edges are best sealed against moisture 
with a good tropical waterproof varnish 
or wax before finally mounting in place. 

Input to the Q-meter is by a 50 ohm 
or 75 ohm RF coaxial cable about 9 
inches long with a suitable RF plug at 
each end, to match corresponding 
sockets on oscillator and Q-meter. Out¬ 
put to the voltmeter would ideally be by 
a similar socket and plug but this could 
be inconvenient, and if the previously- 
described voltmeter and probe is to be 


used, two terminals on the Q-meter will 
be more suitable to receive the existing 
crocodile clips on the probe. 

SETTING UP. (1) Set R3, R4, and R5 of 
the Q-meter to around half their travel. 
Connect a multimeter, set to a low DC 
volts range, temporarily across the drains 
of Trl and Tr2. Connect a 10mA meter 
in series with the 18-volt supply. Switch 
on and adjust R3 and R4 until the 
multimeter reads zero volts (indicating 
equal drain currents) and the total supply 
current is about 3 milliamps. Switch off 
and disconnect the multimeter. 

(2) Temporarily disconnect the tuning 
capacitors C2 and C3 from terminal "H" 
and connect this terminal to the RF input 
(junction of C7 and C8). Connect up the 
oscillator and voltmeter and switch on. 
Adjust the oscillator output to give a 
reading of about 1 volt on the voltmeter, 
then adjust R5 until throwing SI from 
"V" to "Q" gives the same voltage rea¬ 
ding. The two buffers are now balanced. 
Restore the connections to C2 and C3. 

If these procedures (1) and (2) cannot 
be made to give equal "V" and "Q" rea¬ 
dings, Trl and Tr2 differ too much in 
their characteristics and another pair will 
have to be selected. I found it helpful 
to make up the essentials of the two 
buffers, less tuning circuits, temporarily 
on a single panel of Veroboard provided 
with two transistor sockets, to permit 
the above balancing procedure to be 
proved before permanent installation in 
the Q-meter. 

OPERATION. This is quite simple. With 
the voltmeter on its 1 volt scale and SI 
of the Q-meter set to "V", switch on the 
oscillator, set its output control to give 
about 0.75 volt reading, and adjust the 
oscillator amplitude control R7 while 
watching the voltmeter. Note the posi¬ 
tion of R7 at which the voltage ceases 
to rise and then back off R7 until the vol¬ 
tage falls by 5 to 10%. The waveform 
(Continued on page 107) 
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Modified wiper pulser 
for variable speed systems 


Here is a short article following on from that in the May issue describing 
a windscreen wiper pulser. Contributed by a reader, it describes a 
modified version of our design which is suitable for cars having an 
existing variable speed wiper system. 

by B. M. BYRNE* 


In the May 1975 article of EA describ¬ 
ing a variable delay one-shot wind¬ 
screen wiper, it was noted that the circuit 
was unsuitable for existing variable 
speed wipers. It went on to say that these 
wipers were probably completely satis¬ 
factory anyway, but my experiences have 
shown this to be untrue. 

I fitted a single delay, relay/capacitor 
unit in my previous vehicle, and was 
reasonably satisfied with it for eight or 
nine years. But two years age I changed 
vehicles and found that my new vehicle 
had variable speed wipers. These were 
not satisfactory in all weather situations. 

In actual practice the variable speed 
system has really only a two speed 
range—about the same as any other two 
speed system, but with the wipers 
continuously variable — unnecessarly — 


*118 Central Avenue, Indooroopilly, QLD 
4068. 


between the two limits. The variable 
aspect is futile. 

Happily your article provided the small 
amount of inpetus I needed to design a 
modified version which is suitable for use 
with a variable speed system. The design 
has been constructed and tested, 
although not yet permanently installed in 
the car. 

The main variations from the design 
presented in the May issue can be seen 
by inspecting the circuit diagram. I have 
used a rotary switch instead of pushbut¬ 
tons, as this involves less dashboard clut¬ 
ter. The number of clicks around is easy 
to sort out without looking away from the 
road. As a bonus, it is easy to incorporate 
extra delays, by using a six-position 
switch. 

A larger relay, with four changeover 
springsets is necessary. The heavier load 
of the springsets is associated with a 
lower resistance coil, so it is necessary to 
use a discrete transistor as a power 


amplifier. With the type of relay 
specified, a 2N3645 PNP type is satisfac¬ 
tory, although with a lower coil resist¬ 
ance, it may be necessary to use a 2N4036 
type. 

The existing speed control system of 
the wiper system is rather astounding. It 
involves a four pole two position switch 
with the "on" position being rotated 
further to engage a rheostat for shunt 
field speed control. The most remarkable 
feature is that the motor has both series 
and shunt wound fields, with the park 
switch actuated by the motor running in 
the "on" position. 

When the wipers are switched off, the 
motor fields are connected in series, and 
in reverse polarity. The park switch then 
opens when it senses the reverse rotation 
at the end of the wiper travel. In order 
to achieve the desired delay system, it is 
necessary to simulate the action of the 
control switch exactly. Hence the re¬ 
quirement for a four spring set relay. 

By taking the power supply from the 
"off" position of Sla, the wiper switch 
overrides the timer, dropping it out in 
"mid-flight" if necessary. The reset time 
adjustment trimpot has to be set to leave 
the timer long enough in the "on" phase 
to ensure enough motor rotation to 
operate the park switch. At the end of 



I RLA/4 
12V 100A 
OMRON LY4 

AVAILABLE 
H ROWE & CO. 


2 

2 + 


SI WIPER SWITCH 

OFF (TIMER USABLE) 

ON (TIMER DISABLED) 

VARIABLE SPEED (TIMER DISABLED) 


S2 TIMER SWITCH : 1 OFF 

216 SEC 

3 8 SEC 

4 : 5 SEC 

5 : 3 SEC 

6 2 SEC 
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the delay, the wipers park by the same 
surprising field reversal system. 

The 20A automotive diode, on a 1250 
sq. mm heatsink, is to prevent inadvert¬ 
ent operation of the timer from the volt¬ 
age drop across the motor armature 
when in ordinary wiper service. 

While this system may not accom¬ 
modate exactly every variable speed 
drive, I believe it can be adapted to suit 
most such systems. Vehicles fitted with 
the wound series and shunt field system 
as described in this article include the 
Rambler range-Matador, Javelin, and 
probably the earlier Rebel. Early Dodges 
are also fitted with this system, as is the 
Leyland P76. 

The approach of this circuit system is 
suitable for virtually any vehicle at all, 
providing it has a self-park wiper system. 
With four changeover springsets, it is 
possible to "dip" into any circuit, with the 
"break" legs of the springset providing 
the override facility for normal control, 
and the "make" legs completing the cir¬ 
cuit when pulsed. 

The main difficulty in fitting the unit to 
any particular car is to sort out the wires 
at the rear of the wiper switch. This is best 
done by using the vehicle workshop 
manual, and observing the colour code. 
The actual method of construction, and 
the way in which the unit is installed, will 
depend quite heavily on the type of vehi¬ 
cle, and the available dashboard space, 
so no details have been included. & 


^ FERGUSON E 

Manufacturers of: 
Electrical / electronic 
equipment, wound 
components and 
lighting control 
equipment. 

BRANCHES 

IN 

ALL STATES 


Ferguson Transformers 
Pty Ltd. 

Head Office 

331 High Street, Chatswood 
NSW 2067 

PO Box 301 Chatswood, 
NSW, Australia 2067 

Phone: 02-407-0261 


BIG REWARDS 
WAIT FOR YOU 
IN COLOUR 
TELEVISION 
SERVICING 

-if you’re trained for it! 

Colour TV is the exciting breakthrough for the electronics service 
industry. It offers a great future for the service man who s gained the 

knowledge necessary to do the job. , 

Stott’s have introduced a course designed to take you, step 
by step, all the way from basic electronic theory througn to colour 
television receiver servicing techniques. ' 

If you re a beginner, it can teach you everything you need to know 
about television principles and receiver circuitry. 

If you are already working in the field or have already 
successfully completed some studies in electronics, you may be 
eliqible to commence the course at an advanced stage. 

Divided into three sections, the Stott's course covers: 

Part 1 — Introduction to Electronics (theory and practice) 

Part 2 — Monochrome Television Receivers. 

Part 3 — Colour Television including fundamentals, colour processing 
circuitry, servicing techniques and faults. 

Like all Stott's courses, you will work with your own instructor, an 
expert in this exciting field, at your own pace, in your own homa 
Whether you intend to enter the television service industry, or whether 
vou wish to gain a thorough understanding of television theory and 
servicing as an aid to sales experience, this is the course to help you 
make it. 

Other electronic courses offered by Stott's include: 

Radio for Amateurs — Amateur Operator’s Certificate 


For full information mail this coupon today: 


Stotts? 



159 Flinders La. Melb., 3000 
383 George St, Sydney. 2000 
290 Adelaide St, Brisbane. 4000 

_ _ _ 66 Kino William St. Kent Town 5067 

TECHNICAL CORRESPONDENCE 89 St. George's Tee. Perth 6000 

COLLEGE P.O.Box 3396. Singapore 1 

The name to trust in correspondence education 

Please send me free, and without obligation, full details of the following 

courses 

Stott s undertake that no sales counsellor wili call 

Mr. Mrs. Miss. Afle . 

Address.. 



..Postcode 


STC761 
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Beginners World 

YOUR ONE-STOP HOBBY SHOP FOR ELECTRONICS 


HOBBYIST 
STORAGE 
CABINETS 

$8.90 $ 1*0 

Save time and money! Use these beaut 
“Capstan” drawers to store and segregate all 
your small parts etc. Each cabinet has 12 
clear plastic drawers with up to 3 sections 
per drawer (total 36). Choice of 4 bright 
colours. 



NEW SOLAR 
CELL KIT 


$12 


■50 $uoo 


Ideal experimenters «T 

kit. Includes 7 — 

assorted solar and 

photo cells, plus a 24 page project instruction 
manual. Build lOO’s of different useful 
circuits with this kit. 


SELF-ADHESIVE LABELS 
FOR HOME CONSTRUCTORS 

We all like to build our own projects, but its 
usually difficult to provide that professional 
, S k d ® s| 9 ned these attractive 
stick-on” labels with over 90 different 
* nd numbers on each sheet. 
Available in 5 colours. 

75c each sheet. 


EARPIECES 

Crystal 
3.5mm plug, 

8 5 c; Mag¬ 
netic 2.5mm 
plug, 50c; Magnetic 
3.5mm plug, 50c. 

Miniature tuning capacitors 
Ideal for crystal sets, 
transistor radios, 
hobbyist projects, 
servicemen. Twin gang, 
ea 290pf; size 200 x 
200mm. $1. Pack and 
post 20c. 

Miniature volume controls 

As used in Jap radios etc, 
supplied with knob and 
including switch, 
nominally 5K-10K ohms. 
VC-1, 16mm diam., 60c; 
VC-2, 16mm diam. with 
mounting posts, 70c; 
VC-3, 12mm diam. 
sub-miniature, 70c. 

Popular speakers 

2 1 /*” 25 ohms $1.00 
5”, 4, 8 ohms $4.50 
6” x 4”, 4, 15 ohms$4.50 
7” x 5”, 4, 8 ohms $5.50 
9” x 6”, 4 ohms $6.50 

Rotary switches 

MSP “OAK 
switches. Post 

3 Pole, 4 pos. 

4 Pole, 2 pos. 

4 Pole, 3 pos. 

6 Pole, 2 pos. 

6 Pole, 3 pos. 

8 Pole, 2 pos. 

12 Pole, 2 pos. 

3 Pole, 11 pos. 

6 Pole, 4 pos. 

9 Pole, 3 pos. 

24 Pole, 2 pos. 


* wafer 
35c each. 
$1.95 
$1.95 
$1.95 
$1.95 
$2.90 
$2.90 
$2.90 
$3.90 
$3.90 
$3.90 
$3.90 


Battery carriers 


P/No. 

Type 

Price 

900 

UM3x2 

40c 

902/4 

UM3x4 

50c 

906/8 

UM3x6 

85c 

909 

UM3x8 

$1.10 

910 

UM2xl 

50c 

912 

UM2x2 

75c 

914/6 

UM2x4 

$1.00 

918 

UMlxl 

60c 

920 

UMlx2 

90c 

922/4 

UMlx4 

$1.85 

BS-2 

9V Clip 

15c 


E.T.I. ELECTRONIC EXPERIMENTERS WORKSHOP, 

We supply individual or . 1 


supply _ 

kits of parts for the 


We 

complete k.„ _. _ . 

Home Workshop, April issue 
page 44. Only top brand, 
quality components are supplied 
as in the published lists. Tools 
$21, Hardware $33, Resistors 
$16.50, Capacitors $19, 
Trimpots $2.50, Potentiometers 
$3.50, Relays/switches $5, 
Semiconductors $20. Post $2.00 
each Kit. 




( 




COMPLETE $115 PAP 
KIT only ^ ° $3.00 


plus FREE 
"25 TOP 
PROJECTS" 
BOOK (ETI) 

An ideal manual 
of beginners 
projects etc. 


ACE P.C. BOARDS 

for Experimenters. 

170 x 85mm 
4mm spacing 

$1.50 


Latest ready-to-use board 
for “instant” circuits. 
Pre-drilled and designed 
with 100 connection 
points each with 4 holes 
spaced 4mm apart. 



D.I.L. BREADBOARD KIT 


WIRES AND CABLES 

Speaker wire 12cm 

Single shielded 20c m 
Twin shielded 33c m 

4 core shielded 55c m 
50 ohm coax 55c m 

75 ohm coax 55c m 

75 ohm (colour TV) 55c m 
300 ohm TV ribbon 14c m 
Hook-up wire 7c m 

Fig. 8 mains 16c m 

3 core mains 28c m 

8 core low voltage 40c m 


New 180 x 120 mm 
fibreglass board 
with 10, 16 pin I.C. 
sockets, 721 pins 
and 75 coloured 
“jumper” leads. For 
digital designing — 
eliminates soldering 
to components. 
Board _ ft 
only $6.50 


$22.50 pap 

$ 1.00 



Experimenters 

Boxes 


P.C.B. 

KIT 

PAK 47 

$2.50 

PAP 
50c 

Our very popular kit for 
building your own P.C. 
boards. Includes Dalo 
Etch Pen, etchant and 
P.C. Boards, with 
instructions. 



General Purpose 
EXPERIMENTERS 
BREADBOARD 

Suits all types of components 
~ no soldering required. EL 
Instruments SK10 Board has 
over 500 long-life contacts in 
165 x 55mm area. 

MINI-BREADBOARD 

As above but 80 contacts in 
smaller area. For simple PAP 50c 
circuits only. 


$29 

ftp $i 


0 


MINI-BOXES Aluminium finish. 

AMB2 70 x 60 x 41mm .$1.20 

AMB3 82 x 60 x 38mm .$1.50 

AMB4 82 x 60 x 42mm .$1.50 

AMB5 100 x 50 x 70mm .... $1.50 
AMB6 100 x 57 x 41mm .... $1.45 
AMB7 100 x 57 x 57mm .... $1.50 
AMB8 108 x 60 x 38mm .... $1.50 
AMB9 128 x 57 x 57mm .... $1.60 
AMB10 128 x 100 x 76mm . . $1.85 
AMB12 146 x 114 X 90mm . . $2.45 
AM814 178 x 153 x 114mm .$3.30 


We have a wide selection 
of plastic and metal 
cabinets and boxes to 
house your projects. See 
part of the range below. 


MINI-BOXES — Vinyl covered 
Aluminium 

AMB21 102 x 70 x 102mm .. 
AMB22 83 x 41 x 57mm .... 

AMB23 70 x 41 x 60mm _ 

AMB24 102 x 57 x 57mm 
AMB25 133 x 57 x 76mm . . . 
AMB26 152 x 178 x 114mm . $5.25 
AMB27 133 x 159 x 102mm . $5.25 


$3.50 
$1.75 
$1.75 
$2.63 
. $3.50 


Heat conducting 
compound 

Thermopath 167 silicon 
heatsink joint compound 
for mounting power 
transistors etc. 

99c pAp 30c 


i nsulating 


Electrical 
compound 

Gensil 21A is an 
excellent silicon grease 
for use in all electrical/ 
electronic applications. 
12 oz. tube. 

$1.40 P&P 30c 

Nut and bolt packs 

No. 129 — 60 

self-tapping screw 
assortment, various sizes 
and gauges $1.50. No. 
130 — 120 steel washers, 
various sizes and hole 
gauges $1.50. No. 131 — 
120 — high grade nut 
assortment $1.50. No. 
132 — 100 screw 

assortment incl. 
countersunk, round head 
hex. etc. $1.50. No. 8 — 
200 assorted screws, 
nuts, washers etc. Ideal 
for hobbyists $1.50. 

PAP on above packs, 40c 
ea. 

Transistor and I.C. 
sockets 

3 Pin.25c 

4 Pin.30c 

8 Pin DIL.50c 

8 Pin TO-5.70c 

10 Pin TO-5.90c 

14 Pin DIL.55c 

16 Pin DIL.60c 

18 Pin DIL.85c 



Cheap TRANSISTOR 

TESTER 

• Checks transistors for 
forward and reverse 
leakage. 

• Check NPN and PNP. 

• Ideal for beginners — 
use with multimeter. 

Sale price $5.50, post 

and pact 75c. 


Handy, all purpose 
MULTIMETER 

A quality, guaranteed 
multimeter for the 
beginner or service 
engineer. 20K ohms/volt 
DC 1 OK ohms/volt AC. 
DCV:- 5, 25, 50, 250. 
500, 2.5KV; A C\J:- 10 
50, 100, 500, 1000; DC 
current:- 500/1A, 2.5mA, 
250mA; Ohms:- 0-6K. 
0-600K; Decibels:- —20 
to +22dB; Capacitance.- 
500pF to .lmfd; only 
75 c* 50 , PaCk and post 


f You'll find Beginners World at — 

s P y?n E ey PAK electronics 

2i§? Par D r n mat i a Ro l2’ CROYDON, N.S.W. 
Phoni: 797-8144 43> CROVDON - 2132 - 
NEWCASTLE: 

it OP wis+ 810 Hunter 

69-21 of ST NEWCAST *-E. 2300. Phone: 

* Mi°^ L ^ G P N 9’ N.S.W. Ph: 84-9034. 

265 Pr ' nCeS Hi9hWay > 

• W.V^IIr E w Y AL ir E ^' N.S.W. Ph: 33-6664 
Mamand V 23lo E ' eCtl ' 0njCS - 478 Hi9h St - 


ADELAIDE. Ph: 255-2249 

l^th CO s°, 6 Tr ' mmer Road. Elizabeth 

MELBOURNE. Ph: 211-4788 

Ca2!tiefS n ^| DerbV ROad ’ 

BRISBANE. Ph: 97-2509. 

Delsound, 103 Cavendish Road. 
Coorparoo. 4151. 

NORTH QUEENSLAND. Ph: 78-855. 
?. h, !lL°e n e ,cs r Cnr - Grendon & Palmer Sts 
North Mackay. 4740 
WEST Australia. Ph: 41-3427 

Aibany eC 633o'. CS ' 192 Stir ' in9 Terrace - 

CANBERRA. Ph: 47-6179. 

Ha e c C k;tt ni r602 OP ’ 2HaCkettP,aCe - 


J 


TW NEW SYDNEY VV>W 
CITY STORE 

432 KENT ST? 
SYDNEY SSIST 
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Conducted by Ian Pogson 


Circuit & Design Ideas 

H . on no ,„ selected from technical literature, reader contnbut.ons and staff |Ottings As they have not necessanly been tested 
ln, our S labormory, 'fe^ponsfbility cannot be accepted Your contnbut.ons are welcome, and w,II be pa, d to. .f used 


An unusual regulated power supply 



Using only a 3-terminal regulator, one 
operational amplifier, and two resistors, 
this circuit can supply up to 1 amp vol¬ 
tages between about 7V and 33V. 

The operational amplifier is used to 
hold the common terminal of the regula¬ 
tor at a fixed voltage, as determined by 
the ratio of the two resistors. The output 
voltage is then 5V more than this 
reference voltage. A circuit analysis 
shows that the output voltage is given by 
5(R1 + R2)/R1. 

The maximum output voltage is determ¬ 
ined by the maximum allowable input 
voltage. For the devices specified, this is 
35V, so with a minimum drop across the 
regulator of 2V, the maximum output vol¬ 
tage obtainable is about 33V. 

The minimum output voltage is deter¬ 
mined by the capabilities of the op-amp. 
With the type specified, voltages down 


to about 7V can be achieved. The line 
and load regulation will be the same as 
would normally be achieved with the 3- 
terminal regulator alone. 

If a variable supply is required, then the 


resistors can be replaced by a potentio¬ 
meter. The 0.1 uF capacitors shown 
across the input and output may be 
necessary to ensure stability. 

(By David Edwards, E-A staff.) 


Wow and flutter tests 

Rather specialised equipment is 
needed to measure wow and flutter and 
listening tests are quite subjective, as it 
is not easy to distinguish between small 
amplitude and frequency variations. The 
following tests with relatively simple 
equipment give useful results, particu¬ 
larly for comparison purposes. 

(a) If you have a professionally made test 
tape with sinewave tones, select a track 
of about 1kHz. Feed an output from the 
recorder (playback) into the vertical 
input of a CRO. Into the horizontal input 
feed an audio signal generator having 
good frequency stability and set the 
frequency to IkFIz to produce an almost 
stationary 1:1 Lissajous pattern, in this 
case varying from a diagonal line to a cir¬ 
cle. Wow will cause the pattern to 


oscillate slowly through various phase 
angles, and flutter will produce rapid 
overlapping elipses. The higher the 
frequency of the two inputs to the CRO, 
the more sensitive the test will be, limited 
only by the stability of the audio oscilla¬ 
tor and the quality of the test tape. 

(b) If a professional test tape is not avail¬ 
able, make a recording from the 
oscillator using a good quality cassette 
(just rewound), and proceed as before. 
In this case the observed wow and flutter 
will be the algebraic sum of the variations 
during record and playback, reaching 
twice the value obtained by method (a). 
If wow is due to friction in the cassette 
it may be partly cancelled. A square wave 
recording also produces an easily 
interpreted pattern, but use a sinewave 


on the horizontal input. 

(c) Another version of this test is simply 
to view the output wave on the CRO with 
the normal timebase free running 
(without sync). Assuming the timebase 
frequency is stable (not necessarily the 
case) and having set the fine frequency 
control for a stationary pattern of a few 
waves, any frequency variations cause 
the pattern to drift, the direction of 
movement indicating the direction of 
frequency shift. Again, the higher the 
frequency used the more sensitive the 
test, as it is phase change we observe 
which is related to frequency change, not 
percentage frequency change as detected 
by the ear. 

(By Mr P. H. Mathieson, M.I.E. Aust., 
Box 115, Kathmandu, Nepal.) 


Method of measuring amplifier distortion 


Most audio amplifiers have negligible 
phase shift over a reasonably wide 
frequency range. By using a nulling tech¬ 
nique as described below, it is possible 
to make distortion measurements quite 
simply within this range. 

The two circuits show how the distor¬ 
tion of inverting and non-inverting 


amplifiers may be measured using only 
a signal generator, some resistors and an 
AC RMS voltmeter. For non-inverting 
amplifiers a signal generator with a float¬ 
ing output, or an isolating transformer, is 
required. The resistor should be selected 
as follows: 

R2/R3 = Vs/Vo, with R2 + R3 = 10k 


to 100k 

where Vs = maximum signal generator 
output for inverting ampli¬ 
fier arrangement and Yi X 
maximum output voltage 
for non-inverting arrange¬ 
ment. 

Vo = maximum desired amplifier output 


ELECTRONICS Australia, November, 1975 


77 

























EDUC-8 COMPUTER-COMPLETE KIT 

(OCT-NOV-DEC 1974) $368.75 (Plus Tax) 

OR INDIVIDUAL COMPONENTS 
_ _ _ AS REQUIRED 

MAJOR STOCKlsT^^LlGENERA^ADi^TSTSoNli^OMPONEW^AST^^S 

NAME IT - WE WILL QUOTE 

-Tn e s r , D C a ° s d e e s S I SSBTSU M S C R ' S P-, I/C ' S Speakers - "««**»"•• 

r Bezels - Styli - Cartridges - Recording Tape - Probes - lnstrnmrm! ~p ^ e,erS ~ Rela * s ~ Condensers - Resistors 

C0 ' AXla ' PIU9S & S ° CketS ~ MUltl C ° nneC,0fS -"'"’edarcu", Boards 5 Z £pper Wading 

POPULAR^ KITS — TOP QUALITY — LOWEST PRICES 


AUDIO 

1 Direct Reading A.F Gen 

2 SQ Wave Gen-1 OHz-1 MHz. 

3 Solid State A.F Gen 

4 Additive Freq Meter. 

5 A F. Tone Burst Gen. 

6 Laboratory Solid State A F 
Gen. 

7 Scaler/Divider Unit. 

8 Crystal Freq Calibrator. 

9 Direct Reading A.F Meter- 
(0-200KHz - 10MV-2V) 

10 High Performance A F Gen 

11 White Noise Gen 

12 - 

13 - 

14 - 


AUTOMOTIVE UNITS 

1 5 Tacho & Dwell Angle for Ser¬ 
vice Stations. 

16 Dwell Extender Unit. 

1 7 Solid State — CDI. 

18 All Electronic Ignition System 

19 Windscreen Vari-Wiper 

20 Tacho & Dwell Unit. 

21 Brake Light Warning. 

22 Emergency Flasher 

23 High Efficiency Flasher. 

24 Solid State Volt Reg 

25 Car Theft Alarm System. 

26 Ignition Analyser & Tach¬ 
ometer Unit 

27 Strobe Adaptor for Ignition 
Analyser. 

28 Car Burglar Alarm. 

29 1975. C D.I Unit 


BATTERY CHARGERS 

30 6 Volt — 1 Amp 

31 12 Volt - 1 Amp. 

32 Automatic H/Duty 

33 1-14 Volt - 4 Amp 

34 1973 Automatic Unit 

35 Constant Current Unit. 

36 - 

37 - 


CONVERTERS - INVERTERS 

38 12 VDC 300/600V 100W 

39 12 VDC 240 VAC 20W 

40 12 VDC 240 VAC 50W 

41 24 VDC 300 VDC 140W 

42 24 VDC 800 VDC 160W 

43 — 

44 _ 


C.R.O. UNITS 

45 1963 3" Calibrated. 

46 1966 3” C.R 0 

47 1968 3" Audio C.R.O. 

48 C.R.O. Electronic Switch. 

49 C.R.O Wideband P/Amp. 

50 C.R.O. Calibrator. 

51 - 

52 - 


INTRUDER WARNING SYSTEM 

53 Electronic Thief Trap 

54 Infrared Alarm System 

55 Simple Burglar Alarm. 

56 Light Beam Relay 

57 Car Burglar Alarm 


MULTIMETERS & V.O.M. 

58 Protected D C. Multimeter. 

59 Meterless Voltmeter 

60 Wide Range Voltmeter. 

61 F.E.T DC. 

62 1 966 V.T.V M. 

63 1968 Solid State V O M 

64 1973 Digital V O M (1). 

65 1973 Digital V.O.M. (2). 

66 High Linearity A C Millivolt- 
meter. 

67 - 

68 - 


PHOTOGRAPHIC UNITS 

69 50 Day Delay Timer 

70 Regulated Enlarger Line. 

71 Slave Flash Unit. 

72 Sound Triggered Flash 

73 Solid State Timer 

74 Auto Trigger For Time Lapse 
Movies. 

75 - 

76 - 


| REGULATED POWER SUPPLIES 

77 Laboratory Type 30/1 Unit. 

78 Laboratory Type Dual Power 
Supply. 

79 Serviceman s Power Supply 

80 Solid State H.V. Unit 

81 1C Variable Supply Unit 

82 1972IC Unit (E/T) 

83 Simple 5V 1A Unit. 

84 Simple 3-6V 3.5A Unit. 

85 S/C Proof 0.30 VDC at 1A. 

86 Reg 0-30VDC at 3A O/L 
Protected. 

87 Variable Reg 12V-05A. 

88 Reg 0/Load & S/C Protection 
60 VDC at 2A (1973) - EA 

90 I 


105 V.H.F. F/S Detector. 

106 S.W.R Reflectometer 

107 R.F. Impedance Bridge 

108 Signal Injector. 

109 1972 FET Dipper 

110 Digital Freq Meter. 

111 Simple Logic Probe. 

112 Frequency Counter & DVM 
Adaptor 

113 Improved Logic Probe 

114 Digital Logic Trainer 

115 Digital Scaler/Preamp. 

1 16 Digital Pulser Probe 

117 Antenna Noise Bridge. 

118 Solid State Signal Tracer 

119 1973 Signal Injector. 

120 Silicon Diode Sweep Gen. 


TRAIN CONTROL UNITS 

124 Model Control 1967. 

125 ModelControf with Simulated 
Inertia. 

126 Hi-Power unit 1 968 

127 Power Supply Unit. 

128 SCR-PUT Unit 1971 

129 SCR-PUT Unit with Simulated 
Inertia 1971. 

130 Electronic Steam Whistle. 

131 Electronic Chuffer. 


| TV INSTRUMENTS 

134 Silicon Diode SYveep Gen. 

135 Silicon Diode Noise Gen 

136 Transistor Pattern Gen 

137 TV Synch & Pattern Gen. 

138 Cross Hatch & Bar-Gen 


VOLTAGE CURRENT CONTROL 
UNITS 

142 Auto Light Control, 
j 14 3 Bright/Dim Unit 1971. 

144 S.C.R. Speed Controller. 

145 Fluorescent Light Dimmer 

146 Autodim-Triac 6 Amp 

147 Vari-Light 1973 

148 Stage, etc. Autodimmer2KW. 

149 Auto Dimmer 4 & 6KW. 


R.F. INSTRUMENTS 

91 Solid State Test Osc 

92 Signal Injector & R/C Bridge 

93 Solid State Dip Osc. 

94 Q“ Meter 

95 Laser Unit. 

96 Digital Freq Meter 200KHz. 

97 Digital Freq Meter 70MHz 

98 IF Alignment Osc 

99 27MHz Field Strength Meter. 

100 lOOKHz Crystal Cal 

101 1MHz Crystal Cal 

102 Solid State Dip Osc 

103 V.H.F Dip Osc. 

104 V.H.F. Powermatch 


RECEIVERS —TRANSMITTERS - 
CONVERTERS 

153 3 Band 2 Valve. 

1 54 3 Band 3 Valve 

155 1967 All Wave 2. 

156 1967 All Wave 3 

157 1967 All Wave 4 

158 1967 All Wave 5. 

159 1967 All Wave 6 

160 1967 All Wave 7 

161 Solid State FET 3 B/C 

162 Solid State FET 3 S/W 

163 240 Communications RX. 

164 27 MHz Radio Control RX 

165 All Wave IC2. 

166 Fremodyne 4-1970. 

167 Fremodyne 4-1 970 

R.F. Section Only. 

168 110 Communications RX. 

169 160 Communications RX 


I 1 70 3 Band Preselector 

171 Radio Control Line RX 

172 Deltahet MK2 Solid State 
Communications RX 

173 Interstate 1 Transistor F 

, ceiver 

174 Crystal Locked H F. RX 
| 175 E/A 130 Receiver 

■ E.A. 138 Tunor/Receiver. 

1 77 Ferranti 1C Receiver 

178 Ferranti 1C Rec/Amp 

179 7 Transistor Rec 

180 - 
181 - 


TRANSMITTERS 

182 52MHz AM 

183 52MHz Handset. 

184 144MHz Handset 


CONVERTERS 

187 MOSFET 52MHz 

188 2-6MHz 

189 6-19 MHz 

190 V.H.F 

191 Crystal Locked HF & VHF. 

AMPLIFIERS PREAMPS & CON¬ 
TROL UNITS MONAURAL 

194 Mu Hard 3-3 

195 Modular 5-10 & 25 Watt 


STEREO 

196 1972 PM 129 3 Watt. 

197 Philips Twin 10-10W 

198 PM 10 + 10W 

199 PM 128-1970. 

200 PM 132-1971 

201 ETI-425 Amp & Preamp 

202 ETI-425 Complete System. 

203 ETI-416Amp. 

204 PM 136 Amp 1972 

205 PM 137 Amp 1973. 

205A PM 143 

GUITAR UNITS 

209 P/M 125 50W 

210 E/T 100 100W 
21 1 P/M 134 21W 

212 P/M 138 20W 

213 Modular 200W 

214 Reverb Unit. 

215 Waa-Waa Unit. 

216 Fuzz Box 

217 Sustain Unit 

PUBLIC ADDRESS UNITS 

219 Loud Hailer Unit. 

220 P.A Amp & Mixer. 

221 P/M 135 12W 

222 Modular 25W 
I 223 Modular 50W. 


CONTROL UNITS 

225 P/M 112 

226 P/M 120 

227 P/M 127 


MIXER UNITS 

229 FET 4 Channel 

230 ETI Master Mixer 

231 Simple 3 Channel 


PHONE 

662-3506 


E. D. & E. P «. 

7 7(9 LONSDAL E STREET, MELBOURNE — 3000 


TUNER UNITS 

232 P/M 122. 

233 P/M 123 

234 P/M 138. 

235 Simple B/C 

236 PM 146 AM-FM 


PREAMPLIFIERS 

237 Silicon Mono. 

238 Silicon Stereo. 

239 FET Mono 

240 Dynamic Mic Mono 

241 Dynamic Mic Stereo 

242 P/M 115 Stereo 

243 - 


MISCELLANEOUS KITS 

244 Geiger Counter. 

245 Direct Reading Impedance 
Meter. 

246 - 

247 Electronic Anemometer. 

248 Simple Proximity Alarm 

249 Pipe & Wiring Locator 

250 Resonance Meter 

251 Electric Fence. 

252 Metronome Ace Beat. 

253 Transistor Test Set 

254 Electronic Thermometer 

255 Flasher Unit. 

256 Lie Detector 

257 Metal Locator. 

258 Stroboscope Unit. 

259 Electronic Canary 

260 240V Lamp Flasher 

261 Electronic Siren 

262 Probe Capacitance Meter 

263 Moisture Alarm. 

264 AC Line Filter 

265 Proximity Switch 

266 Silicon Probe Electronic Ther¬ 
mometer 

267 Transistor/FET Tester. 

268 Touch Alarm 

269 Intercom Unit 

270 Light Operated Switch 

271 Audio/Visual Metronome 

272 Capacitance Leakage 

273 Audio Continuity Checker. 

274 Bongo Drums 

275 Simple Metal Locator 

276 Keyless Organ 

277 Musicolour 

278 Stereo H/Phone Adaptor. 

279 Attack Decay Unit. 

280 Tape Recorder Vox Relay 

281 Tape Slide Synchroniser 

282 Tape Actuated Relay 

283 Auto Drums. 

284 1C Vol Compressor 

285 Audio Attenuator 

286 Thermocouple Meter 

287 Door Monitor. 

288 Earth "R” Meter 

289 Shorted Turns Tester. 

290 Zenor Diode Tester 

291 Morse Code Osc 

292 Simple Electronic Organ 

293 Pollution & Gas Analyser 

294 Universal H/Phone Adaptor 

295 Super Stereo ETI* 410 

296 Q ' Multiplier. 

297 Optomin 


PHONE 

662-3506 
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CIRCUIT & DESIGN IDEAS 



SIGNAL 

GENERATOR 



Additional dividers for VNG reference 


Referring to Electronics Australia April, 
1975, "Frequency Reference Derived 
from VNG", this additional circuit was 
used to adapt the output of the derived 
reference to provide 1MHz, 100kHz. — 
— 1Hz, as well as the 3MHz and 
1.5MHz available. The 7492 divides the 
crystal frequency by six to provide 1MHz 


which is then divided by ten by a 7490 
to give 100kHz. Further 7490s are used 
to divide down to 1Hz. All outputs are 
buffered by 7437 quad NAND buffers. 

(By Ross Dannecker, Electrical Engin¬ 
eering Dept, University of Qld, St. 
Lucia, Qld 4067.) 



voltage 
R1 Ik 

a ^ R3/R2 X amplifier voltage gain 
To make a measurement, set the signal 
generator output to give the required 
amplifier output voltage (VI). Then 
adjust the signal generator frequency 
and a alternately until a minimum value 
of V2 is obtained. The distortion can then 
be calculated from: 

% distortion ^ 

V2 . R2.Rin + R3.R2 + R3.Rin . 100 
VI R2.Rin 

where, Rin = input impedance of device 
used to measure V2 

If an oscilloscope is used to measure 
V2, the nature of the distortion can be 
identified. Since a differencing technique 
is used, distortion levels within limits, 
below the distortion of the signal genera¬ 
tor can be measured. It should be noted 
that this method is not suitable for 
amplifiers with frequency dependent 
gain like RIAA preamplifiers. 

(By Mr N. Pollock, 126 Abbott Street, 
Sandringham, Vic. 3191.) 


PROJECTS & CIRCUITS 

One of the latest additions to our handbook 
series, "Projects & Circuits" is just that—construc¬ 
tional projects and circuit ideas which we have 
reprinted from the pages of Electronics Australia. 
There are more than thirty full constructional 
projects, plus a number of simple circuits & tips. 
An ideal companion to Basic Electronics. 

$2.00 plus 60c p & p_ 



DESPATCH 

SERVICE 


869 GEORGE STREET 
SYDNEY 


CNR GEORGE & HARRIS STS 
RAILWAY SQUARE 
TEL 211-0816, 211-0191 


TEST EQUIPMENT 


CT500 

20k0hms/V VOM 

$17.64 

MVA100 

lOOkOhms/V VOM 

$39.00 

MVA1 

IkOhms/V VOM 

$9.78 

MVA80 

80k0hms/V VOM 

$23.00 

Y82GND 

50k0hms/V VOM 

$25.21 

360TR 

TRANSISTOR TESTER 



AND VOM 

$39.50 

360FET 

FET/VOM 

$47.61 

TV7001 

FET/VOM 

$60.08 

TRIO 

DIGITAL VOM 

$132.25 


OPEN SATURDAY MORNINGS 


6 

1MHz 
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Practical electronics demonstration 




SILICON CONTROLLED 


RECTIFIERS 


by A. J. LOWE 


This Teach Yourself Board introduces 
the thyristor or, to be more exact, one 
of the thyristor family known as a silicon 
controlled rectifier. (SCR). This board 
was made to show that an SCR functions 
as a switch which is easily turned on, but 
not so easily turned off. 

The layout of the board is shown in the 
photograph. It was built on a standard 
wooden chassis as described in part one 
of this series. 

The circuit diagram is shown in fig. 1. 
The arrows on the lines showing current 
flow indicate the direction in which cur¬ 
rent is conventionally said to flow-out of 
the positive terminal of the battery and 
in at the negative terminal. The arrows 
are therefore pointing in the direction 
opposite to the direction of electron 
flow. 

The wired model was laid out, as can 
be seen, with components places in the 
same relative positions shown in the cir¬ 
cuit diagram. 

The "switch in the gate circuit of the 
SCR was simply a strip of brass soldered 
at one end to the nail between resistors 
R1 and R2. It acts as a push button when 
pressed against the nail below its free 
end. The battery, comprising two AA 
cells, was held on the board with an 
aluminium clip. 

The prototype used a G.E. C6A SCR 
which will carry 1.6 amps and block 100 
volts; it is therefore overrated for its duty 
in this model. Almost any SCR which will 
carry half an amp would do instead, but 
the terminal pins would have to be ar¬ 
ranged to suit. However, it is important 
to select an SCR which can be turned on 
with less than three volts. The C106Y1, 
available at $1, has high gate sensitivity 
and is a suitable alternative to the original 
used. 

If any trouble is experienced with turn¬ 
ing on the SCR, the value of R1 should 
be reduced so that the voltage applied 
to the gate is increased. 

PARTS LIST_ 


3 1000 ohm resistors Va watt 
1 torch bulb for 2 cell torch 

1 silicon controlled rectifier C6A 
C106Y1, or similar 

2 AA cells 

1 crocodile clip , brass , aluminium , 
nails etc 



FIG. 1 
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WHAT AN SCR DOES fainted circuits 

%F I •Accurately machine printed/etched. 


The SCR (silicon controlled rectifier) is one of several members 
of the thyristor family, and probably the best known one. The (SCR) 
is an electronic switch. But, unlike an ordinary switch, an SCR 
can only turn the current ON. It can't turn it off. Also, unlike an 
ordinary switch, it will carry current only in one direction—in at 

the anode and out at the cathode. 

Put the red clip, which is the positive lead from the battery, 
on to the terminal marked +. Notice that the lamp does NOT light 
even though there appears to be a circuit through it, as shown 

by the dashed line in the diagram. 

Now press the springy brass strip down, and let it go. The lamp 
turns on and stays on. The only way to turn the lamp off is by 
removing the clip. When you pressed the brass strip you momen¬ 
tarily applied a voltage to the gate terminal of the SCR. The voltage 
was 1 5 because it came from the junction of two equal 1000 
ohm resistors R1 and R2, connected in series across the three 
volt battery—see the solid line in the diagram. Some SCRs need 
a pulse of more than 1.5 volts to turn them on. 

The third resistor R3 of 1000 ohms is always included in an 
SCR circuit between gate and cathode, to stabilise the operation. 

Note that, unlike a transistor, an SCR can NOT be used to CON¬ 
TROL the amount of current flowing through it—at least not in 
the simple DC type circuit considered here. 

Please park the red clip. 

FURTHER SUGGESTIONS 

There are some further experiments which could be carried out 
by beginners who have a multimeter available. 

(1) Measure the voltage between the anode and cathode of the 
SCR when the lamp is on. It will be about 0.8 volts. 

(2) Now, unscrew the lamp from its holder (which turns the SCR 
off) and substitute resistors of various values (say 47 to 470 ohms) 
one at a time, in place of the lamp. 

After each resistor has been connected, switch on the SCR using 
the springy brass strip, and measure the voltage between the 
anode and cathode of the SCR. Note that the voltage across the 
SCR stays fairly constant. The SCR does not follow Ohm s law. 

In these experiments you have turned off the SCR by reducing 
the current flowing through it to zero—by removing the battery 
lead or by unscrewing the lamp. More precisely, the SCR is turned 
off by reducing the current through it until it reaches a critical 

value called the holding current. 

You could experiment with this by substituting for the lamp a 
10000 ohm potentiometer used as a variable resistor in series 
with a milliameter. Set the variable resistor to about 500 ohms, 
and turn on the SCR. Read the current flowing through it. Now 
increase the resistance (be careful not to decrease or the 
milliameter may be overloaded) and the current will drop. 

At some critical value (the holding current), which may be be¬ 
tween 0.5 and 5 milliamps, the current will suddenly drop to zero, 
and will not increase even though the resistance is decreased 
—because the SCR has been turned off. 

On this board you have used what is, in effect, a push button 
switch to turn the SCR on. In many cases this may be inconvenient. 
In the next section we will look at a device which is often used 
to turn on an SCR, without a push button. It's called a unijunction 
transistor, and it can provide just the right sort of pulses needed 
to "trigger'' or "fire'' an SCR. 


'Accurately machine printed/etched. 

• Phenolic & fibreglass-gold/tin plated. 
•Special manufacturers' packs of 10. 

• EA, R&H, ET, Philips, Mullard available. 
•Specials to your drawing. 

• Plus post 80c. Imm despatch. 

$ » • 

75R7 3.00 ET601M 2.50 72IF6 


I 75T19 2.00 ET601L 

ET1500 2.00 ET422 

ET1704 2.50 74S3 

ET1117AB 2.80 ET601J 

ET118 2.50 75TU6 

ET 1120 2.00 75FE5 

ET121 2.00 75TU10 

ET1433A B 2.50 75CD7 

TM11 2.00 ET423 

75PC12 2.50 ET420E 

75CL9 2.00 ET521B 

ET1122 2 80 ET601H 

ET1124 2.50 ET601G 

ETI533A-B 2.50 74A1 

ETI440 4.50 74HPL 

2.00 7312T 

2.00 ET601D 
2.20 ET601C 
3 30 ET420C 

4.50 ET420D 

2 50 ET420B 
2.60 ET420A 

2.50 ET524 
3.00 ET601B 
2.50 ET601N 
2.50 ETB01F 
2.50 ET601E 
2.50 ET601A 

3 20 73TU11 

2.00 73P11 

2.00 ET520A 
2.50 ET520B 
3.00 73C12 

3.00 73BA9 

2.00 ET113 

3.00 ET419 

2.50 ET218 

3.50 ET417 

2.60 ET309 

3.20 ET414D 
2.60 73TU7 

2.50 73S6 

2.00 ET521 

2.80 ET213 

2.00 ET416 

2.00 7301 

2.50 ET518 

2 00 733C 

2.00 73T1 


ETI400 

75W3 

ETI532 

ETI529B 

ETI529A 

ET1702 

ET601R 

ET601P 

E8SRT 

75EM6 

75SD4 

75A01 

ET414E 

ET414D2 

ET430 

ET314 

ET116 

E8S 

E8K1 

ET528 

ET312 

75D1 

74MX12D 
74MX12C 
74MX12B 
74MX12A 
ET701 
ET527 
ET428 
ET313 
ET530 
ET427 
ET426 
74MX8 
74EM9 
74TU8 
ET429 
E8X 
E810T 
ESP 
E8M 
E80 
E8A 
E8T 
E8F 
E8C 
74C9 
7408 
ET424 
ET311 
ET526 
ET114 
] ET6W 
74SA5 


2.50 71A8 

3.30 72P3 

2.50 E 8 SRT 
3.00 75C19 

5.00 72R2 

2.00 72T2D 

3 50 ET023 

2 50 *T ° 21 

2 20 72T2ABC 

3 30 73V1B 

2 00 73V1A 
2 ; 5 0 72SA1 

2 80 PTO 22 
2 ; 2 0 71C12 

2.00 ET019 

2 go ET018 

2 20 CTO 17 

2J0 ET014 

2 40 ET007 

240 7 1 T 12 

2 80 f ™ 11 

220 71P8 
2.80 ET008 
3.30 7202 

3 90 ET012 

2.80 72A8 
3.90 72PS6 

3.30 rr006 
2 80 ET034 

2 80 71SA4C 

4 40 71SA4B 

4 40 71SA4A 
490 ET025 

2.80 71W7B 
3.10 71W7A 

2 20 ET003 

3.50 7103 

1 in ET005A 

2 80 71TU2 

1 30 7 ° SL1 

2 80 70PA1 

1.30 7 ° RD1 

3 go 70TX2 

110 7 0F10 

3.30 79A2 

1 70 ET004 

2 20 7 ° CD1 

2.80 7 1 R 1 

2.80 7067 


2.50 ET414AB C 2.80 79P8 
2.50 72M12 2.80 71A8 


2.20 72SA9M 

5.00 ET413 

5.00 ET034A 
5.00 72S11 

5.00 72G7 

5.00 72110 

5.00 721 IT 

5.00 ET037 40 

6.00 72SA10 

6.00 72C8 

4.20 ET029 

4.00 72S10 

2.50 72R9 

2.50 72SA9 

2.50 ET033 

2.50 72MX6 

2.50 72T3 

4.00 ET026 


2 80 70K6 

2 80 70BF08 

310 7 ’° 3 

2 80 70TX1 

2 80 70C4 

1.30 70C1 

3 30 70P1 

6 00 99C " 

3 10 89M0 

2 80 79A1 

2 20 MO 19 

2 80 89C1 ° 

2 80 69P9 

2 80 69C9 

330 69P5 

3 10 6810CL 

3 30 69S3 

2 pn 69T5 


ALL SILICON 30/60w PA 
PORTABLE AMPLIFIER 




6V 2 "Wx3 , /4"Hx8Vj"D. 

12-16V, two inputs, 5 & 

100mV. 15 ohm output. No 
7630 Also 125, 250, 500ohm 
output No. 763A. All $70 each. 
For ?40V operation $33 extra 

Freight collect. 
. %" x x 2"H. 

COI LS and I F S All $2.50 ea. plus post 60c. 
RF CHOKES Pius post 80 c. 

381 AIR 2.5mh 50ma-Pye 70c. 

381 IRON 10uh to 1,000uh 25ma 70c. 

Cll TCRQ 27: Line filter 2 amp $12 

rl L I cno 29 Ljnefi | ter io/20amp $37.50. 
k Plus Post $1.50. 30 Pulse filter 2 amp $12. 


MAIL cheque or money order 
(add postage) direct to:— 

RCf ickMo ply IW 




651 FOREST RD BEXLEY 
NSW 2207 587 3491 
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6 FULL BAND/8 SPLIT 

Big performance features include: 

2 hour on/off switch, RF gain switch, 
tuning meter, FM squelch control, 

3 speaker and comprehensive 
circuit with each set. .Bands 1,2,3,5,6 
7,8,9 and 10. 


7505/N 


5 FULL BAND RADIO 

AR505 


STATE RADIO 


YOU’LL FIND ATLAS IN MELBOURNE 


£L T J;. F00TSCRAY ' DANDENONG, frankston 
BOXHILL, MOONEE PONDS, HAMPTON 


PRAHRAN,COBURG 


CAMBERWELL, MALVERN & GEELONG. BULLEEN 2119555^®* 


859/72 
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ATLAS HAVE THE RADIOS TO 
PUT THE WORLD AT YOUR 
FINGERTIPS! HEAR IT ALL AS| 
IT HAPPENS... AND YOU'LL 
PAY A LOT LESS AT ATLAS! 


FEATURE PACKED 8 BAND RADIO 

The big value unit just in at Atlas. 

M B800 8f u 11 bands that cover full short 

wave band 4 to 21 MHZ. Fine tuning 
on all bands, FM squelch control. 

800 MW audio output with push button 
m m which can be used at any time 

covering 155 to 170 MHZ with own 
■ ftC fine tuner. 21 transistor and 19 

I ■ _ ■ lf% diodes. AC/DC with bands 1.2,3, 

| lAlW.8 and9. 

4 BAND MULTI BAND TUNABLE TO 56-217 MHZ 

srt&ss? ix sssfoWswfiSj; A Jt 

Complete with LED tuning indicator, AFC B# ■ 

switch and operates on AC or OC. 

Bands 1,6,7,8,9 and 10. 1032 W ■■ 

DETAILS OF FREQUENCIES 

ON MULTI BAND RADIOS „„„ 

1 AM 525 - 1660 KHZ 6. TV1 55 - 108 MHZ P0STN0W_F0R FREE DEUVERY_ 

2. Marine Band 1.6 - 4.0 MHZ 7. FM Music 88 - 108 MHZ r0 *36 gTenHUNTLY RD GLENHUNTLY VIC * 

3. Short wave 1.4.0 - 12.0 MHZ 8. FM Air 108 - 145 MHZ name.I 

4. Shortwave 2.12 - 21 MHZ 9. FM Police 145 - 174 MHZl . . 

5. FM 30 - 50 MHZ 10.TV2 174-217 MHZ. .•*«v,-«riTr"- P/ MMEYMDEii.■ 

■ ENCLOSED CHEQUE POSTAL NOTE MONEY ORDER 
| FOR $ FOR RADIO J 
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Classical 

Recordings 

Reviewed by Julian Russell 



Orff, Carmina Burana: 


ORFF-Carmina Burana. Cantata for 
voices and orchestra with Judith 
Blegen (soprano); Kenneth Riegek 
(tenor); and Peter Binder (baritone) 
and the Cleveland Orchestra and 
Chorus and Boys' Choir conducted by 
Michael Tilsom Thomas. CBS Stereo 
SBR 235726. 

This work has had an unusual history. 
When first generally heard just after the 
war it made a terrific impact on European 
and American musical circles where it 
was hailed as a masterpiece. Learned cri¬ 
tics commented sagely-and to my mind 
correctly—on its elemental appeal. Much 
was made, too, of the bawdiness of the 
words, especially as most were of 13th 
century monkish origin. In other words 
it was the smash hit of the immediate 
post-war years. Since then it has declined 
in popularity and some critics, after a 
second look at the score, have had 
second thoughts about its value. Per¬ 
sonally I still find a good occasional per¬ 
formance of the work an exciting 
experience. Alas, I cannot say the same 
about the performance under review. 
Carmina's success lies in the physical 
impact of the forceful use of Orff's 
deliberately simple, steady rhythms 
which give the work its requisite earthy 
atmosphere. To alter this is to deprive it 
of much of its appeal. Yet, again and 
again Thomas does just this, going after 
cheap effects by increasing speed to 
chase mounting excitement, thereby 
sacrificing much of the primitive appeal. 

His tempos, usually initially fast, gain 
wild momentum as the episode con¬ 
tinues to scramble towards a hectic last 
few bars. I don't think many informed lis¬ 
teners would disagree with my statement 
that this was not Orff's intention at all. 
Regularity of beat with sharply accented 
rhythm s are essential if the work is not 
to acquire the alien atmosphere of the 
Bohemian Dance that opens the second 
act of Bizet's Carmen. And this distortion 
is all the more to be regretted because 
of the very high standard of the singing 
and playing. 

Another point: The sleeve notes state, 
with some exhuberance, that endless 
care was taken to produce a quadra¬ 
phonic recording with the conduc- 
tor-and I presume his audience- 
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"disappointing " 


surrounded by sound coming from all 
quarters. "Gift wrapped" Orff so to 
speak. And very gaudily wrapped, too. 
My pressing is in stereo and in terms of 
sound has its good and not so good 
features. 

But even this aspect doesn't tempt me 
not to prefer many other recordings of 
Carmina, especially that of Fruhbeck de 
Burgos for HMV, though it is now just on 
ten years old. Perhaps the quad version 
might tittilate those who like listening to 
some of the music through the back of 
their necks but I cannot imagine it alter¬ 
ing the fundamentally disappointing 
Thomas reading. The stereo version is 
spacious, if a little reverberant, with good 
separation but lacking in total refine¬ 
ment. And some of Thomas' exaggera¬ 
tions of tempos and dynamics become, 
after a while, downright annoying. The 
work is exciting enough as it should be 
played without these vulgar attempts to 
raise the audience's blood pressure by 
artificial means. 

In my opinion the best feature of this 
issue is the picture on the sleeve of 
Hieronymus Bosch's Garden of Delights 
with its Playboy-like treatment of sex. 
And even this is spoiled by much of it 
disappearing under the poster-sized type 
in the title! 

Simon Boccanegra 

VERDI— Simon Boccanegra. Complete 
revised opera. Piero Cappuccilli 
(Simon); Ruggero Raimondi (Fiesco); 
Gian Piero Mastromei (Albiani); 
Maurizio Mazzieri (Pietro); Katia Ric- 
ciarelli (Maria); Placido Domingo 
(Adorno); RCA Chorus and Orchestra 
conducted by Gianandrea Gavazzeni. 
RCA Stereo ARL3 0564. (Three discs.) 
When Verdi revised this opera some 
25 years after its composition and added 
the great Council Chamber scene I wish 
he had, at the same time, reduced the 
length of the two final ones. True, any¬ 
thing that comes after the Council Cham¬ 
ber is something of an anticlimax but, 
even today, Simon still takes an "uncon¬ 
scionable time a'dying". But having said 
that I hasten to add that here is a very 
beautiful performance indeed, and it is 
also, for some reason or other, the first 
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recording of the opera to be issued in 
stereo. And this, despite the fact that you 
will find many unfamiliar names in the 
cast. Much of the credit for this splendid 
set must go to the conductor, Gavazzeni, 
who, when sufficiently committed can 
still give a performance comparable only 
to one given by the very greatest of 
Italian operatic conductors, Toscanini 
included. And there is no doubting the 
extent of his commitment here. 

His interpretation is excitingly drama¬ 
tic to which the superb quality of the 
engineering contributes much. Under his 
direction the score is full of colour, some 
of it very forceful but always imbued by 
typical Italian delight in the sheer 
exuberance of sound. Yet it is never 
coarse and, even at its most 
assertive just fierce. Only one of the prin¬ 
cipals tends to disappoint-Katia Ric- 
ciarelli, who is plainly out of her depth 
vocally and dramatically among her 
colleagues. Of these, all of them fine, I 
choose for reasons of space, Placido 
Domingo, Piero Cappuccilli, and Gian 
Piero Mastromei for special mention. 

I still have the old HMV mono set with 
Gobbi, Christoff and de los Angeles, the 
sound of which still wears very well 
despite its age—it was issued 17 years ago 
and has long since been deleted from 
HMV's catalogue. Its conductor, 
Gabriele Santini, lacks Gavazzeni's sense 
of urgency. And in this set, too, there was 
one dud in the cast—tenor Campora as 
Adorno. Interestingly with this set is a 
short note on interpretation by Gobbi in 
which he proclaims Simon as his 
favourite role. I have been very happy 
with this set for many years and if it were 
still available would, all things con- 
sidered-its age, its few faults and many 
beauties—be in a quandary as to which 
to recommend. But as things are, I plump 
unhesitatingly for the new set. You'll have 
to be very hard to please if you don't 
agree. Simon Boccanegra is a great 
opera, uneven perhaps but with sublime 
moments, its revisions pointing the way 
to Verdi at his most mature and innova¬ 
tive. It has recently been added to the 
repertoire of the Australian Opera. 

★ ★ ★ 

GRIEG-Lyric Pieces for Piano. Played 
by Emil Gilels. DGG Stereo 2530 476. 
These little pieces, 20 in all, are not to 
be confused with the composer's Lyric 
Suite, at one time very popular as Palm 
Court music. You might recognise an 
occasional one here and there but I, per¬ 
sonally, heard many of them for the first 
time on this disc, and very charming I 
found them. I don't seem to be alone in 
this experience because Gilels himself, 
according to the sleeve notes, didn't hear 
about them until late in life. The pieces 
were composed at various stages of 
Grieg's creative career, from the very 
beginning to almost the end. In most 
cases their effect relies on their simplicity 
and this Gilels is careful to observe. And 





while some might not be in complete 
agreement with his treatment of a few—a 
very few — he offers throughout a 
delicious example of piano playing. 

I think it was Debussy who described 
Grieg's music as "snow wrapped in pink 
paper". A pity this, if it has put you off 
listening to some of these enchanting 
miniatures. The longest of them runs only 
three seconds over 4Vi minutes. Many are 
less than two minutes long-or short, 
whichever way you'd like to put it. Try 
relaxing to this discful of delicious trifles. 
I did so and felt all the better for it. The 
piano tone is impressively faithful. 


SCHUBERT-String Quartet No. 14 in D 
Minor (Death and the Maiden). Quar- 
tettsatz (Nr. 12) in C Minor. The Melos 
Quartet of Stuttgart. DGG Stereo 2530 
533. 

This is a highly personalised reading by 
the Melos Quartet of Stuttgart, not to be 
confused with the Melos Ensemble of 
London. Death and the Maiden will 
probably be too well known to readers 
for me to go into raptures over the 
delights it offers. As to the playing, some 
of the accenting in the first movement is 
rather heavier than one expects to hear 
in Schubert's chamber music. By the way, 
the recording is so forward that I found 
it necessary to turn my gain way down. 
At normal setting there is a glare on the 
sound and evidence of slight tonal 
roughness. And even at a lower level the 
dynamics are very wide for this type of 
work. 

Throughout this quartet I had an 
uneasy feeling that the emotion here and 
there sounded a little forced, as if it were 
applied from the outside, not growing 
out from within. I mean that at times 
there is a little more Melos than Schubert. 
The players, all first class technically, 
seem sometimes to come between the 
composer and his music. In the second 
movement, which is part of the song 
from which the quartet takes its name, 
the opening is ever so slightly too jerky 
for my taste. But the resulting set of varia- 
tions-and how easy they are to 
follow!—all go along admirably taking 
you with them. 

This is not a performance to be dis¬ 
missed lightly. The vividness of its 
presence will make many accept the rea- 
ding as well as the players' idio- 
syncracies. The Scherzo is fine and the 
steadiness of the presto Finale excellent. 
This steadiness makes it sound faster 
than it really is and also makes for splen¬ 
did definition. 

It is an impressive example of players 
displaying brilliance of technique but 
without bragging about their virtuosity. I 
think you will find the very forward 
sound, mentioned above, very different 
from the rather euphemistic tone that for 
some time was characteristic of DGG's 

sound. , . 

I must confess to having enjoyed the 


fill, The Quartettsatz, better than the 
major work. The easy flow of tunes in this 
well-known piece was, to me, much 
more like the true Schubert. There is an 
altogether gentler and, in my opinion, 
more valid approach to the composer's 
style. A very beautiful performance. 


SCHUBERT-Symphony No. 3 in D 

Major. Symphony No. 4 in C Minor. 

Berlin Philharmonic Orchestra con¬ 
ducted by Karl Bohm. DGG Stereo 

2530 526. 

I can guarantee that you will suffer no 
uneasiness about Bohm's approach to 
Schubert in these two early symphonies. 
Bohm-as always-lets the music speak 
for itself with the happiest of results. And 
if you have adjusted your gain to the 
quartet mentioned above you can re¬ 
store it to normal for this disc. There is 
nothing cloying about the sweetness of 
Bohm's interpretation. It has of course, 
its more weighty moments but they, too, 
are always beautifully mannered. Knight¬ 
ly is perhaps the best way to describe 
these performances. The great Berlin 
Philharmonic is at its best, making 
everything sound so easy to bring off. 
And here there is no glare on the sound, 
which is right out of the top drawer. For 
instance, the Allegretto of the Third 
Symphony is really scented with its easy 
tempo reminiscent of a stroll through 
Vienna's Burggarten in Spring. I picked 
this movement as typical because the 
tyranny of space limitations prevent me 
from stressing individually the delights to 
be found in these two symphonies under 
Bohm's masterful direction. I can recom¬ 
mend the issue with the greatest en¬ 
thusiasm. It might well be called attar of 
the younger Schubert. 


articulated and phrased. Moreover the 
atmosphere is always echt-Tchaikovsky. 
All Zinman's work displays benevolent 
authority. He wins a fine, full string tone 
and the sound is first rate throughout the 
disc. 

The well-known waltz that makes up 
the second movement is beguilingly 
played with considerable refinement. 
The following Elegy, though expressive, 
is never sentimentalised. And the same 
high standard prevails in the breezy Rus¬ 
sian Finale. 

Zinman firmly refuses to miniaturise 
Greig's music in the Holberg Suite on the 
reverse side, something that happens 
only too frequently even when perform¬ 
ed under some of the most famous 
batons nowadays. The neat Prelude is 
followed by an elegantly phrased 
Sarabande. The Gavotte is discreetly 
accented without plodding over¬ 
emphasis. The Andante Religioso is 
reverent, but free from sickly piety. By 
that I mean it sounds closer to Bach than 
to Gounod. The concluding Rigadoon is 
as merry as all get out with the slower 
middle section supplying just the right 
contrast to the rest. This disc is strongly 
recommended to those with a liking for 
the lighter type of good music. And once 
again I recommend this brilliant young 
conductor, who.shares the conducting of 
the Netherlands Chamber Orchestra 
with Simon Goldberg, to the notice of the 
ABC as a possibility for an Australian tour. 

I am sure he would be well liked. ® 


PHILIPS 


TCHAIKOVSKY—Serenade for Strings. 
GRIEG-Holberg Suite for Strings. 
Netherlands Chamber Orchestra con¬ 
ducted by David Zinman. Philips 
Stereo 6580 102. 

In 1965, while a guest of the Dutch 
Government at the Holland Music Fes¬ 
tival, I heard David Zinman conduct the 
Netherlands Chamber Orchestra at the 
Concertgebouw in Amsterdam. His 
program consisted mostly of 18th cen¬ 
tury music and I was very impressed by 
his performance. He was then—and still 
is according to his photo on the record 
sleeve—a very personable young man 
obviously on the best of terms with his 
players. On my return to Australia I 
remember recommending him to the 
ABC for an Australian tour, though noth¬ 
ing came of it. 

Zinman starts the first movement of 
the Tchaikovsky with fine attack and 
makes subtle changes of dynamics in the 
repeats of the theme. Later the faster 
parts of the music are all beautifully 
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Lighter Side 

Reviews of other recordings 


Devotional Records 

SONGS FROM THE INNER COURT. Pat 
Boone, with orchestra, organ and 
chorus. Stereo, Lamb and Lion 
LL-1016 (From Sacred Productions 
Aust, 181 Clarence St, Sydney and 
other capitals). 

A phrase borrowed from the Inner 
Sanctuary of the traditional Jewish Tem¬ 
ple, the title nevertheless describes a 
collection of traditional hymns which 
speak of the most intimate relationship 
between an individual Christian and his 
God. The titles, all well known, will make 
the intention clear: 

Just As I Am—I Can Hear My Saviour 
Calling - Into My Heart - He's The 
Saviour Of My Soul - I Am Thine O Lord 
— Have Thine Own Way, Lord — Does 
Jesus Care? - My Jesus, I Love You — 
More Love To Thee - Jesus, Saviour Pilot 
Me — Sun Of My Soul — Jesus, The Very 
Thought Of You — Fairest, Lord Jesus — 

I Need Thee Every Hour — A Sacrifice Of 
Praise. 

Just before you set off to buy your 
copy, I think I should sound a word of 
caution. The arrangements, the recitative 
passages and the whole presentation is 
designed to emphasise the emotional 
aspect and, while this has been the clear 
intention, it will also heavily restrict the 
numbers of those who will enjoy the 
"tarry meeting" atmosphere. Definitely 
one that should be sampled personally 
before buying. (W.N.W.) 

★ ★ ★ 


THE KINGSMEN. 1686 Pounds Of 
Gospel. Stereo, Canaan CAS-9754-LP. 
(From Sacred Productions Aust, 181 
Clarence St, Sydney and other capi¬ 
tals.) 

The featured title on track 1 
"Hallelujah Square" sets a slow tempo 
which, if maintained, could have resulted 
in a rather dull record. But, fortunately, 
the remaining tracks on side 1 really get 
moving, with touches of C & W, jazz, gay 
20's and some slick pickin' on amplified 
guitars: I'll Have A New Song-Get A Lit¬ 
tle Touch—I Can Hear Mama Singing— 
Who's Gonna Hold Your Hand-lt's 
Enough To Make Me Shout. 

Side 2 also starts with a slow number 
"He's Still Living" but the remainder are 
brighter although, to my ears, a bit heavy 
on the vocal gimmicks: Over The Next 
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Hill We'll Be Home-Jesus I Love You- 
Praise The Lord I'm Going Home- 
Glad Homecoming-I'm Trusting In 
Jesus. 

The Kingsmen are a very skilled vocal 
and instrumental group and don't worry 
if the titles are unfamiliar-their diction is 
excellent. Apart from the two slower 
numbers: toe-tapping Gospel with 
voices ranging from the deepest bass to 
a tenor who could be mistaken, vocally, 
for a member of the fair sex! (W.N.W.) 


HEAVY ORGAN AT CARNEGIE HALL. 

Virgil Fox; Spectacular Live Bach Con¬ 
cert. Vol. 2. Stereo, RCA, ARL 1-0477. 

This is the second of two albums 
recorded in December 1973 by Virgil Fox 
in the Carnegie Hall, using the Rogers 
Touring Organ. Performed before a 
predominantly youth audience, and to 
the accompaniment of psychedelic light¬ 
ing, the occasion seemed to generate the 
excitement of a pop concert, except that 
the music was that of Bach, and the artist 
a classical organist. If the audience 
applause anticipates the final bars of 
each item, it is for you to decide whether 
the enthusiasm is offensive or exhilarat¬ 
ing. 

Virgil Fox encourages the audience in¬ 
volvement with a spoken introduction to 
each item, presenting Bach as a man of 
fervour, a musical giant . . . "the red- 
blooded Bach". 

To this remark one is compelled to 
add: a red-blooded performance also, 
on a red-blooded instrument! Maybe this 
is the smaller brother of the big Rogers 
which was permanently installed shortly 
afterwards in Carnegie Hall, but my tip 
is that you'll tend to forget its electronic 
soul as you listen to the ultimate sound. 
Electronic, acoustic? Merely the means 
to an end! 

After all that, I'd better mention the 
track titles: We All Believe In One 
God —Rejoice Beloved Christians— 
Prelude & Fugue in E Minor—Toccata & 
Fugue in D Minor-Passacaglia & Fugue 


SOMETHING BEAUTIFUL. Vol. 2. The 
Rick Powell Singers and the songs of 
Bill and Gloria Gaither. Stereo, Sing- 
cord ZLP-931S. (From S. John Bacon 
Publishing Co, 12-13 Windsor Ave, 
Waverley 3149.) 

Volume 1, reviewed in the September 
issue, impressed with its smooth, gentle 
sound and its successor is in much the 
same category. It is predominantly a 
vocal recording, but with bright and 
varied instrumental backing. 

The devotional songs of Bill and Gloria 
Gaither may not be familiar to you but 
they are very easy on the ear: The Waters 
Are Troubled - Joy Comes In The Morn¬ 
ing - Jesus Is Lord Of All - Thanks For 
The Sunshine — The Church Triumphant 

- There's Something About That Name 

- Gentle Shepherd - Plenty Of Room 
In The Family — I Could Never Outlove 
The Lord — Worthy Is The Lamb. 

A smoother sound than one expects 
from modern groups singing recent com¬ 
positions, this program by the Rick 
Powell Singers will appeal especially to 
those who have tended to favour the old- 
fashioned hymns. (W.N.W.) 


in C Minor. In short, a record well worth 
a hearing-provided you don't mind 
exchanging some of the traditional for¬ 
mality for virtuosity and exuberance. 
(W.N.W.) 

★ ★ ★ 

PETER & THE WOLF (Prokofiev); 
YOUNG PERSON'S GUIDE TO THE 
ORCHESTRA (Britten). Narrated by 
Will Geer. English Chamber Orches¬ 
tra conducted by Johannes Somary. 
Stereo, Astor VSD-71189. 

The number of similar albums released 
over the years attests the popularity of 
this particular coupling. 

"Peter And The Wolf" is a simple tale 
of the countryside, which serves to 
highlight various instrumental sounds 
and to illustrate how they may be used 
to develop a mood or a story line. 

"Young Person's Guide To The 
Orchestra" is more directly tuitional and 
is a natural follow-on to "The Wolf". It 
nominates and describes various families 
of instruments, while weaving their 
sound into what is virtually a continuous 
pattern of sound. 

If not by name, you will certainly 
recognise Will Geer from his photograph 
as grandpa in the TV serial "The Wal¬ 
tons". To my mind, however, Grandpa is 
not an ideal choice in Australian ears for 
"The Wolf". His accent is heavy and his 
efforts to dramatise a tale for the young- 
'uns tends to dominate rather than 
interpret the music. His "Guide To The 
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Orchestra" is much more successful. 

As for the orchestral sound itself, I have 
no criticism. It exposes individual 
instruments or groups as necessary, 
while always ready to assert the orches¬ 
tra's full weight and authority. Individual 
reactions will really centre on that one 
aspect: narration of "The Wolf" 
(W.N.W.) 


THE CLASSICAL GUITARS OF LOS 

INDIOS TABAJAROS. RCA Victor. 

Stereo. CPL1-0668. 

Los Indios Tabajaros are a very 
polished pair of guitarists-there is no 
doubt of that. Forget the fact that they 
originally came from the Brazilian 
jungles. On this album, they perform 
pleasant renditions of light classical tunes 
and in so doing create a charming Con¬ 
tinental atmosphere which is ideal for 
dining or relaxing. Recording quality is 
excellent and surface noise on my 
sample was negligible. 

Eight tracks are featured: Valse in A 
Minor, Op. 34, No. 2 (Chopin) — Fur Elise 
(Bagatelle in A Minor) (Beethoven) — 
Recuerdos de la Alhambra (Tarrega) — 
Hora Staccato (Dinicu-Heifetz) — Valse 
in A Flat, Op. 69, No. 2 (Chopin) - La 
Ronde des Lutins (Antonio Bazzini) — 
Serenata Espanola (Joachim Malats) — 
Romance de Amor (Vincente Gomez). 
(L.D.S.) 


GOOD MUSIC CLASSICAL HITS. 

Festival Strings. Festival Stereo 

L 25206. 

I must admit to being dubious about 
this album from the moment I saw it. You 
might call it instant disenchantment. The 
cover portrays three likely lasses in white 
strapless evening gowns standing in a 
park setting. Two of them hold a violin 
each while the third wields the double 
bass. From their vacuous expressions I 
suspect they would not know which end 
to play. To give credit though, they did 
not wield their instruments like cudgels 
as did one of the crooks in that famous 
film, "The Ladykillers". 

Once I had listened to a few tracks my 
fears were largely dissipated. Sure, the 


arrangements are a little schmaltzy and 
there is a female chorus lah-lahing and 
doo-dooing from time to time but if you 
like light classics presented in this way, 
then this locally produced album is a 
good buy. Recording quality is very good 
and surface noise on my sample was 
negligible. 

Track titles are: Moonlight Sonata 
-Hungarian Dance No. 5-Nocturne In 
E-Flat-Pathetique Sonata-Rondo Alla 
Turca—Claire De Lune—Waltz Of The 
Flowers-Air On A G String-Ave 
Maria-Sleeping Beauty Waltz-Fur Elise. 
(L.D.S.) 


ROLLERBALL. Soundtrack Recording, 
with The London Symphony Orches¬ 
tra conducted by Andre Previn. Uni¬ 
ted Artists L-35597. Festival Release. 

This record was quite a pleasant 
surprise, considering that the movie is 
built around a particularly violent version 
of the roller game set some time in the 
next century. With the exception of the 
third track on each side, an exercise in 
synthesiser gymnastics, the best defini¬ 
tion of the disc would be a high quality 
sampler of music from Bach, Shos¬ 
takovich, Albinoni and Tchaikovsky, 
played by one of the world's finest 
orchestras. The classical tracks are: Toc¬ 
cata In D-Minor (Bach)-Symphony No. 
8 (Shostakovich) —Symphony No. 5 
(Shostakovich)-Adagio (Albinoni)-and 
another excerpt from Shostakovich, No. 
5. The quality and effective use of stereo 
is excellent. (N.J.M.) 


WALTER DE LOS RIOS, OVERTURES. 

Hispavox L-35486. Festival Release. 

Walter De Los Rios is up to his usual 
tricks in this collection of well known 
overtures from opera. Each track starts 
off 'straight' but, after a few bars, a very 
forward percussion group comes in and 
everything swings in a way that many 
obviously enjoy. The overtures given the 
treatment are: Rosamunde - Romeo and 
Juliet - Light Cavalry — Die Fledermaus 
- A Midsummer Night's Dream - Barber 
Of Seville — Egmont - Don Pasquale. 

Like other Hispavox records I have 


heard, the sound quality is superb, with 
excellent reproduction of percussion. I 
would like to hear their version of 
'Golden Wedding'. (N.J.M.) 


VIVA MEXICO, Los Mochecumbas. 

Europa E1040. Astor Release. 

It seems a long time since I heard much 
of 'South of the Border' music and this 
enjoyable disc certainly brings to mind 
the popularity of this style of rhythm 
some years ago. Some of the titles are 
standards, such as: La Bamba—La Paloma 
— La Golondrina—La Cucaracha and 
Cielito Lindo. Other tracks are somewhat 
more recent: Adelita—Titicaca Lake— 
Conao Antigo — Tony's Bolero — Guanta- 
namera-Lupita-Coniuo Nuevo- 
Little Flower—Indios Noches. 

The quality is really good and, if your 
popular music taste is becoming a little 
jaded, try a little touch of Mexico; I think 
you'll be pleased. (N.J.M.) 


CHARLIE McCOY. Charlie My Boy. 

Monument L-35550. Festival Release. 

This is another rollicking fun record 
from the Nashville Studios of Monument, 
with Charlie McCoy on Harmonica and 
vocal and the longest list of supporting 
musicians and others I've ever seen on 
a record sleeve. 

The titles are: Old Joe Clark — The 
Twelfth Of Never — City Lights — I 
Honestly Love You — New River Gorge 
- Please Don't Tell Me How The Story 
Ends — Everybody Stand Up And Holler 
For The Union — Making Believe — Back 
Home In Indiana — Sweet Memories — 
Juke. 

The quality is the usual high Nashville 
standard and this would make a great 
party record. (N.J.M.) 


KING CRIMSON USA. Island Records 
L 35520. Festival Release. 

This is the final King Crimson album. 
It was recorded live in June 1974, just 
before the group was disbanded, at the 
end of a massively successful American 
tour. The six tracks are: Larks' Tongues 
In Aspic, Part ll-Lament-Exiles-Asbury 



record brush 


1,000,000 CONDUCTIVE BRISTLES 

no anti-static fluids needed 

The new DECCA Record Brush consists of a million tiny fibre bristles'. As 
you brush the record surface, upward of a thousand 'bristles' enter each 
groove and remove more dust and grit than any other product available In 
addition, each 'bristle' is electrically conductive. Static on the record is 
removed as you clean, without the aid of special fluids. 

• $12 50 at leading Hi-Fi stores Et record bars. 

Australian Agent British Merchandising Pty Ltd.. 49-51 York St., Sydney. 

Ph. 29-1571 

* Recommended retail price 
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500Hz 5,000Hz 

500-5*000Hz and it’s almost 
flat. How’s that for about $50 worth! 

It’s the performance curve of this performance is now 


E LOOM A 


Philips new mid range 
speakers. That curve 
is so flat it gives a 
variation of as little 
as ± 1 dB over the 
same frequency 
spread. And even 
beyond those levels the 
drop is gradual on either 
side. And to think 



JUST $50 
— give or take 
some small change. 


avanaoie Tor aooui 
the $50 mark. Not 
bad for a 50 Watt 
dome squawker 
speaker. For 
further information 
please contact 

ELCOMA 

Electronic Components & Materials, 
Box 50, P.O. Lane Cove, NSW 2066 
or telephone 421261 or 420361. 
Branches in all States. 
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LIGHTER SIDE 


Park-Easy Money-21st Century 
Schizoid Man. 

It goes almost without saying that this 
record should be played loudly. I found 
the first track to be particularly impres¬ 
sive, with its muscular syncopated theme 
that rises through a series of crescendos 
to an excrutiating climax. The final track 
is from the first-ever King Crimson 
album, possibly their best known work. 

Record quality is excellent, although 
some tape hiss is evident between tracks. 
(D.W.E.) 

★ ★ ★ 

ACKER BILK, HIS CLARINET AND 
STRINGS. Astor Quad 1030. 

No-one can dispute that Acker Bilk can 
play the clarinet—he can almost make it 
talk. But he cannot sing {as he tries on 
one track) and he is definitely better off 
without string accompaniment. So give 
us more of Acker Bilk and less of that 
other nonsense. For those to whom 
Clarinet and Strings appeal, the recording 
quality is good. 

Track titles are: If I Had A Ribbon 
Bow-She-That's My Desire-Theme 
From Swan Lake-Yesterday's Smile- 
Love—Someone Who Cares—Bachianas 
Brasileiras No. 5 Aire —At Twenty 
One—Summer Flower—The Promise Of 
Your Eyes—Someone To Watch Over 
Me-Wandering-Auf Wiedersehen, My 
Dear. (L.D.S.) 

★ ★ ★ 

STEPPIN' OUT WITH LENNY DEE. MCA 

Stereo MAPS 7639. 

Lenny Dee has probably done more to 
popularise the IHammond Organ than 
any other exponent and he has certainly 
been at it for some time now. But he 
shows no sign of losing the ability to put 
out lively versions of popular songs. 
Recording quality on this album is fine 
and the stereo spread is of the three- 
channel variety. A good buy. 

Eleven tracks are featured: Steppin' 
Out (Gonna Boogie Tonight)- 
Bonaparte's Retreat—Room Full Of 
Roses— If You Love Me (Let Me 
Know)—You're Having My Baby-Rock 
Your Baby-Feel Like Making Love-An- 
nie's Song—The Entertainer—I Honestly 
Love You-I'm Leaving It All Up To You. 
(L.D.S.) 

★ ★ ★ 

IF I ONLY HAD TIME. John Rowles. 

MCA Coral stereo COPS 7546. 

I could adopt this album as my own 
theme song but that is not the only 
reason for approving this disc. The big¬ 
voiced New Zealander is a fine perfor¬ 
mer who puts a great deal of zest and 
feeling into every song. And this disc is 
a bonus with sixteen tracks and all of 
them good numbers. Quality is good. A 
very good buy. 


The sixteen tracks are: If I Only Had 
Time-1 Must Have Been Out Of My Mind 
-Another Tear Falls-One Room World 
-Aquarius/Let The Sunshine In-Save 
The Last Dance For Me-Hush .. . Not A 
Word To Mary-One Day-All Kinds Of 
People—A Lifetime Of Love-You've Lost 
That Lovin' Feelin'-What Are You Doing 
TheRestOfYourLife-WhatGreaterLove- 
Where Do I Begin (Love Story)/ 
The Windmills Of Your Mind-In The 
Name Of Heaven-The Way Of Love. 
(L.D.S.). 

★ ★ ★ 

THE MOOD I'M IN. ABC Records. 

L3557I Festival Release. 

Diana Trask left these shores some 
time ago to make her name in the USA 
and, judging by her performance on this 
disc, she has certainly done this. A num¬ 
ber of the tracks are getting a lot of play 
at the moment, particularly 'Oh Boy' and 
'Country Bumpkin'. Other tracks are: A 
Whole Of Things To Sing About-Fever- 
Back Home Again-There Has To Be A 
Loser-1 Can Take A Little Heartache 
—Sunshine—Evil On Your Mind—Alone 
Again Naturally-I've Been So Wrong For 
So Long. 

There is a sad country theme running 
through most of the songs but the overall 
quality is excellent. (N.j.M.) 

★ ★ ★ 

DON WILLIAMS. YOU'RE MY BEST 

FRIEND. ABC Records. L-35556. 

Festival Release. 

If you like a pleasant deep voice in a 
series of country flavoured songs, give 
this record a hearing. The tracks are: 
You're My Best Friend-Help Yourselves 
To Each Other-1 Don't Wanna Let Go 
-Sweet Fever-Someone Like you 
-Love Me Tonight-Where Are You- 
Tempted —You're The Only One- 
Reason To Be. The list of backing 


musicians reveals a number of names 
that crop on nearly any record that 
comes from the studios in Nashville. This 
in itself is a virtual guarantee of musical 
competence these days. (N.J.M.). 

★ ★ ★ 

JOHN MACDONALD, Fireside Scottish 
Accordion Singalong. M7 Stereo 
MLX 091. 

Take a well played accordion, mix it 
with a piano, organ and percussion back¬ 
ing and you have a sure-fire recipe for 
a good record like this one. Not all the 
titles fit in with the Scottish theme of the 
title, but one can overlook this. 

The tracks are: Que Sera Sera-C'est Si 
Bon-Scottish Soldier-Pub With No Beer 
-China Doll-Those Were The Days 
—Volare—Help Me Make It Through The 
Night-The Old Northern Lights Of Old 
Aberdeen—I Belong To Glasgow—Moon 
River-1 Get A Kick Out Of You-Mare 
Mare Mare. 

As a party sing along disc it would be 
hard to beat and the quality is excellent. 
(N.J.M.) 

★ ★ ★ 

DAN HILL & HIS MINI-KORG 
SYNTHESIZER. Interfusion stereo 
L35523. 

This album of Moog grunts, whistles, 
wails and twangs gets the nod in spite of 
some negative feelings I have for Moog 
music. Arrangements are big, bright and 
have the right flavour of the ridiculous. 
Record quality is good. 

Track titles are: Bubble Gum — Show Me 
The Way - Push Just A Little Bit Harder 

- Time Is Tight - Any Kind Bazaar - 
Kleine Nachtigall - Bicycle Morning - 
Mr Big Stuff - The Happy Frog - What 
Do You Wanna Make Those Eyes At Me 
For - Don't Break This Heart - Why Me 

- Red River Ride - La La La Love You. 
(L.D.S.) 


Reubert Hayes . . . " congratulations" 


FAVOURITES OF THE FORCES SING¬ 
SONG. Reubert Hayes playing the 
Rogers Century Organ. Stereo, M7, 
MLX-094. 

It was some time ago that recordist 
Parker Oakes rang me to say that he'd 
just taped an exciting performance by his 
father-in-law, veteran theatre organist, 
Reubert Hayes. Now I know why he was 
so keen about it. 

With a 3-manual Rogers "Century" 
electronic organ especially set up in the 
Civic Theatre in Newcastle, NSW, 
Reubert Hayes had everything going for 
him to record a program of the com¬ 
munity songs that won him Australia¬ 
wide fame during the war, broadcasting 
from Brisbane's Regent Theatre. 
Remember them? 

Blighty; Anchors Aweigh; Marines' 
Hymn-Roses Of Picardy-Tipperary; 
Bless 'Em All; Long, Long, Trail; Lili 
Marlene; Gundagai; Mexicali Rose; 


Home Fires—Land Of Hope And Glory. 
Side 2 contains two more medleys, a well 
played "Jealousy", "A Perfect Day" 
(strongly reminiscent of Jesse Crawford) 
and Reubert's signature theme "Beyond 
The Blue Horizon". 

Technically, the mic. hasn't quite 
caught the percussion and the sound is 
a trifle "middly" but, as compensation, 
there's none of the acoustic intrusions 
that so often occur in recording big 
acoustic instruments. This is a big elec¬ 
tronic in a real theatre and, as I listened, 

I couldn't help feel that it's the record 
that rival organ dealers might wish had 
never been made. The organ has the 
sounds of a traditional theatre instrument 
and, most importantly, the complex 
interplay of tones, and the slight varia¬ 
tions in loudness of individual notes that 
make the sound sonically interesting. 

Congratulations to all concerned and 
to M7 who organised its transcription to 
disc. (W.N.W.) 
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EL-SOCKET 

UNIVERSAL BREADBOAROING 
COMPONENT 


AVAILABLE FROM LEADING 
WHOLESALERS 

or send direct to: 


99 ALEXANDER STREET 
CROWS NEST 
NEW SOUTH WALES 
[ Telephone:439 2488,439 2399 
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Development technique 

FROM CONCEPT TO PRODUCTION: A 
Management Approach, by N. G. 
Anderson. Published by Taylor & 
Francis, London, 1975. Hard covers, 
240 x 155mm, 292 pp., price in UK 
9.00. 

At first sight it may seem inappropriate 
to review this book here since it is 
primarily a management text. However 
it is specifically aimed at those people 
who are involved in product develop¬ 
ment in the electronics industry and 
allied technical fields. Considering the 
lack of new product development in 
Australia, by rights it should be a best¬ 
seller. 

The book is a practical guide to such 
topics as the establishment of 
procedures for development projects, 
planning, budgetting and expenditure 
control, monitoring of progress, 
organisational structure and personnel 
selection. There are several appendices 
which are also very useful. One on net¬ 
work planning makes mention of tech¬ 


niques such as PERT and CPA and others 
give specimen target specifications for 
typical product development programs. 

Our review copy came directly from 
the publisher. (L.D.S.) 

All about pictures 

TRANSMISSION and DISPLAY of PIC¬ 
TORIAL INFORMATION, by D. E. 
Pearson. Published by Pentech Press, 
London, 1975. Hard cover, 209 x 152 
mm, 224 pp., many diagrams. Price in 
UK £5.95. 

A fairly advanced treatise on the fun¬ 
damental principles of electronic sys¬ 
tems designed to process, store or 
transmit pictorial information. It has been 
written primarily for communications 
engineers working in broadcast and 
cable TV, facsimile, videotelephones, 
computer terminals, scanning electron 
microscopes and similar fields, but is also 
suitable as a text for senior under¬ 
graduate and graduate university courses, 
and as a research reference work. 

The material covered is shown fairly 
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concisely by the chapter titles: 1—The 
Mathematical Analysis of Images; 
2—Properties of the Eye Affecting System 
Design; 3-Scanning; 4-Reception and 
Display of Monochrome Pictures; 
5—Transmission of Monochrome Infor¬ 
mation; 6 —Displays in Colour; 7 — 
Transmission of Colour Information; 8— 
Subjective Assessment of Picture 
Quality. The book ends with an extensive 
list of references, and a topic index. 

Although much of the treatment uses 
abstract mathematics such as Fourier 
Transforms, many of the basic concepts 
presented in the text are readily under¬ 
standable by non-mathematical readers, 
thanks to the author's clarity of expres¬ 
sion. The book may therefore be of 
interest and value even to non 
specialists. 

The review copy came from the 
publisher, with no advice regarding local 
price and availability. (J. R.) 


Now available 

When the Semicon International Tran¬ 
sistor Manual (1974 Edition) was 
reviewed for the April 1975 issue, no 
details were to hand regarding local price 
or availability. However we have now 
been informed that copies are available 
from Dick Smith (Wholesale) Pty Ltd of 
162 Pacific Highway, Gore Hill NSW 
2065. The price quoted is $28.00 plus post 
and packing, where applicable. 


EA HANDBOOKS: 

BASIC ELECTRONICS 

Basic Electronics, now in its fifth edition, is almost 
certainly the most widely used manual on elec¬ 
tronic fundamentals in Australia. It is used by 
radio clubs, in secondary schools & colleges, and 
in WIA youth radio clubs. Begins with the elec¬ 
tron, introduces and explains components and 
circuit concepts, and progresses through radio, 
audio techniques, servicing, test instruments, etc. 
If you've always wanted to become involved in 
Electronics, but have been scared off by the mys¬ 
teries involved, let Basic Electronics explain them 
to you. 

$3.00 plus 60c p & p 


FUNDAMENTALS OF 
SOLID STATE 

Fundamentals of Solid State is in its second print¬ 
ing, showing how popular it has been. It provides 
a wealth of information on semiconductor theory 
and operation, delving much deeper than very 
elementary works, but without the maths and 
abstract theory which make many of the more 
specialised texts very heavy going. 'Solid State' 
has also been widely acclaimed in colleges as 
recommended reading—but it's not just for the 
student. It's for anyone who wants to know just 
a little bit more about the operation of semicon¬ 
ductor devices. 

$3.00 plus 60c p & p 

Electronics Australia, 

Box 163, Beaconsfield, NSW 2014. 


BOOKS 


Just some of the titles from the biggest 
range of radio and electronics books in Aus¬ 
tralia. 


If the book you require is not listed below it can be ordered from us. 


Latest editions of four of the most popular books on the 

Radio Handbook (William I. Orr) 19th Edition $ 19.40 
World Radio TV Handbook 1975-A Complete 

Directory of International Radio and Television $8.95 
The A.R.R.L Antenna Book (American Radio 

Relay League) $5.10 

The Radio Amateur s Handbook—The Standard 
Manual of Amateur Radio Communication 
(ARRU 1975 Edition *8 95 

Philips Books: 

Philips 1974 Pocketbook—Electron Tubes. 
Semiconductors. Integrated Circuits. 

Components and Materials $2.75 

Philips Application Book—Photomultipliers $3.45 

Philips Application Book—Field Effect Transistors $3.45 
Philips Application Book—Fast Response 

Photomultipliers $3.45 

Philips Product Book—Thyristors $6.75 

Miniwatt Technical Data—Valves, Picture Tubes. 

Semi-conductor Devices—7th Edition $3.75 

New Books: 


301C Projects (Herbert Friedman) $3.75 

Unique 1C OP-AMP Applications (Walter G. 

Jung) $6.35 

IC OP-AMP Cookbook (Walter G Jung) $ 14.90 

The Amateur Radio Vertical Antenna Handbook 

(Paul H. Lee) _ $7 10 

De Muiderkring Publications: 

Transistor Equivalents—9th Edition (Entirely 

revised and extended) $5.75 

TTL Digital Integrated Circuits Part 1 Series 

7400-74132 With Equivalents $8.95 

Semiconductor Handbook Part 1—Transistors 
1st Edition (A. E. C. Van Utteren) $8.95 

The World s Radio—Broadcasting Stations 

& European FM/TV (C. J. Both) $8.95 

National Data Publications: 

MOS Integrated Circuits $5.75 

Linear Integrated Circuits $5-75 

Interface Integrated Circuits $3.85 

Digital Integrated Circuits $5.75 

CMOS Integrated Circuits $1.95 

Special Function Analog and Digital Circuits $3.85 

Voltage Regulator Handbook $3.85 

Transducers—Pressure & Temperature 

—August 1974 $3.25 

American Radio Relay League 
Publications: 

Single Sideband for the Radio Amateur $4.35 

Specialized Communications for the Radio 

Amateur $^50 

Understanding Amateur Radio $4.10 

The Radio Amateur's VHF Manual $5.10 

Audel Publications: 

Television Service Manual (Robert G Middleton) $9.70 
Radiomans Guide (Robert G Middleton) $8.70 

Electric Motors (Edwin P Anderson) $8.90 

House Wiring (Roland E. Palmquist) $8.30 

Electronic Security Systems (Leo G Sands) $8.90 

Howard W. Sams Publications: 

Television Broadcasting—Tape and Disc 

Recording Systems (Harold E Ennes) $19.40 

Workshop in Solid State (Harold E Ennes) $14.10 

Television Broadcasting Equipment. Systems 

and Operating Fundamentals (Harold E. Ennes) $19.40 
AM-FM Broadcasting: Equipment. Operations 
and Maintenance (Harold E. Ennes) $ 19 AO 

Television Broadcasting: Systems Maintenance 
(Harold E Ennes) $19.40 

Television Broadcasting Camera Chains (Harold 
E Ennes) $18.00 

RTL Cookbook—A complete Guide to the 
Understanding & Using of Resistor Transistor 
Logic (RTL) Digital Integrated Circuits (Donald E 
Lancaster) $7 00 

Transistor Fundamentals—Volume 1—Basic 

Semiconductor and Circuit Principles (R. J Brite) $6.35 
Transistor Fundamentals—Volume 2—Basic 
Transistor Circuits (Charles A Pike) $6.35 

Transistor Fundamentals—Volume 3—Electronic 

Equipment Circuits (Martin Gersten) ’6.35 

Security Electronics (John E. Cunningham) >6.35 

Guide to High Fidelity (Institute of High Fidelity) $5.20 
Colour TV Servicing Made Easy—Volume 1 
(Wayne Lemons & Carl Babcoke) $6.10 

Colour TV Servicing Made Easy—Volume 2 

(Wayne Lemons & Carl Babcoke) $7.60 

How To Read Schematic Diagrams (Donald E 
Herrington) 

Transistor TV Servicing Made Easy (Jack Darr) $6.35 

Handbook of Transistor Circuits (Allan Lytel) $7.60 

Tube Substitution Handbook—No 17 $2.20 

Know Your VOM-VTVM—Now Includes Vacuum 
Tube. Solid State. Analog. Digital (Joseph A. 

Risse) $7.00 

101 Ways to Use Your VOM and VTVM (Robert 
G. Middleton) $5 75 


101 More Ways to Use Your VOM and 
VTVM—2nd Edition (Robert G. Middleton) $ 

101 Ways to Use Your Oscilloscope (Robert G 
Middleton) $®- 7 ® 

Semiconductor Handbook (Robert B. Tomer) $7.40 

Troubleshooting with the Oscilloscope (Robert G 
Middleton) $ 7 22 

Transistor Specifications Manual—6th Edition $5.75 

TV Servicing Guide—Arranged by Trouble 
Symptoms (Leslie D. Deane & Calvin C. Young, 

Jr.) $5 75 

Transistor Colour-TV Servicing Guide (Robert G. 

Middleton) $6-35 

Electric Guitar Amplifier Handbook (Jack Darr) $7.65 

El A Electronics Multimedia Handbook (Ed Irving 
W Larson) Sponsored by Electronic Industries 
Assn $635 

Babani Publications: 

First Book of Transistor Equivalents & Substitutes 

(B. B Babani) $1.30 

Second Book of Transistor Equivalents & 

Substitutes $ 3 ]*5 

1 st Book of Hi-Fi Loudspeaker Enclosures $1.95 

Radio and Electronic Colour Codes and Data Chart 60c 
World's Short Medium and Long Wave FM & TV 

Broadcasting Stations Listing $1 -95 

Other Titles: 

TV Fault Finding—5th Revised Edition 

(J. R. Davies) $3.00 

73 Dipole and Long-Wire Antennas 
(Edward M. Noll) $6.35 

73 Vertical, Beam and Triangle Antennas 

(Edward M. Noll) $6 35 

Slow Scan Television Handbook (Don C. Miller & 

Ralph Taggart) $ 7 10 

Basic Television—Principles and Servicing 4th Edition 
(Bernard Grob) New Edition just received $21.80 

Colour Television Servicing—Second Edition 

(Gordon J. King) $13.20 

Colour Television Theory—PAL-Systern Principles 

& Receiver Circuitry—SI Units (Hutson) $11.30 

Colour Television with Particular Reference to the PAL 
System (G . N. Patchett) $15.35 

PAL Colour Television for Servicemen 

(W C Cook) S1 5 ?2 

T V. Technician's Bench Manual (G R Wilding) $7.50 
T V. Camera Operation (Gerald Millerson) $5.95 

The Mazda Book of PAL Receiver Servicing 

(D J. Seal) $18.40 

Pin-Point TV Troubles in 10 Minutes—Check Charts 
—New TV Trouble-Shooting Technique $8.05 

Colour TV Repair (Martin Clifford) $4.35 

The Oscilloscope (George Zwick) $6.70 

Pin-Point Transistor Troubles in 12 Minutes 
—Check Charts—New Transistor Trouble- 
Shooting Techniques $9.65 

Improving your Hi-Fi (John Earl) $9.00 

Set Up Your Own Hi-Fi—A Beginner's Guide 

(R. H Warring) $5 00 

Motorola High-Speed Switching Transistor 

Handbook 9th Edition $5.00 

Transistor Pocket Book (R G. Hibberd) $6.75 

Transistor Manual—Light-Weight Edition 
—Circuits. Applications. Characteristics. 

Theory (General Electric) $3.95 

Basic Theory and Application of Transistors 

(Dover Publications, New York) $3.00 

Test Equipment for the Radio Amateur 

(H. L. Gibson) $6.65 

Radio Valve and Transistor Data—9th Edition 

(Compiled by A M Ball) $3.00 

Pickups and Loudspeakers—How To Choose 

and Use (John Earl) $? 22 

Audio Technician's Bench Manual (John Earl) $8.80 

Ham Radio—A Beginner's Guide (R H Warring) $5.65 
Ham Notebook—From the Editors of Ham Radio 

(Ed. James Fisk) $5.10 

Manual of Sound Recording—Second Edition 

(John Aldred) $10.50 

The All-In-One Tape Recorder Book—A Focal 

Soundbook (Joseph M Lloyd) $3.50 

Introducing Electronic Systems (Ian R Sinclair) $4.50 
Introducing Amateur Electronics (Ian R Sinclair) $3.75 
Automobile Electrical Systems—2nd Edition 

Questions and Answers (A. J. Coker) $1.85 

Basic Electricity—Revised Second and Enlarged 
Edition (Prepared by the Bureau of 
Naval Personnel) $®-*2 

Electrical Calculations (Arthur Mychael) $4 45 

RCA Solid State Hobby Circuits—68 Useful 

Circuits for Beginners and Experts $4.50 

RCA Electro-Optics Handbook $6.40 

Radio and Electronic Laboratory Handbook 8th 

Edition (M G Scroggie) $18.50 

SCR Manual—Fifth Edition—Including Triacs 

and Other Thyristors (General Electric) $5.65 

How To Get the Most out of Your Pocket 

Calculator (Henry Mullish)* $1.95 

Public Address Handbook—A Manual of Sound 

Reinforcement (Vivian Capel) $9.00 


For Mail Orders please add 90c L cal—$ 1. 75 Interstate 

McGILL S AUTHORISED NC. 'AGENCY PTY- LTD. 

187 Elizabeth Street, Melbourne.Phone: 60 1475-6-7 


ELECTRONICS Australia, November, 1975 


91 









Product reviews 
& releases 



HMV 18-inch "Braddon" colour receiver 

A recent, and very popular addition to the HMV range of colour 
television receivers is the "18-inch" "Braddon" model 12613. 
Manufactured for EMI by the Japanese General Corporation, it conforms 
in all respects to Australian standards, and is already building up an 
excellent reliability record. 


two oscillators can be used respectively to 
resolve the B-Y and R-Y luminence com¬ 
ponents, without resorting to switching as 
such, and with a notably high immunity to 
errors caused by noise. The system is 
described in detail in the receiver manual and 
was also explained by A. Becker in "Wireless 
World" for January 1972. 

How does the "Braddon" receiver perform? 
As delivered into a typical suburban home, 
what was classified as a "deliberately typical" 
unit showed good colour purity and accept¬ 
able convergence on a test pattern. Conver¬ 
gence errors were mainly concentrated in the 
corners outside the circle of a Philips elec¬ 
tronically generated test pattern. Grey-scale 
tracking on the same pattern seemed to be 
good, although both the contrast and bright¬ 
ness sliders call for fairly critical adjustment to 
ensure proper subjective black and white. 

HMV say that the receivers are adjusted 
before delivery to a white point equivalent to 
TV standard illuminant "D" at 6500K. While we 
did not attempt to verify this figure, the 


While obviously aimed at the lower end of 
the market in terms of price, the "Braddon" 
is in no sense a "cut-corners" design. It is 
housed in a neat wood-grain finished cabinet, 
with a front facia of matte black and satin 
chrome. The rear of the receiver is enclosed 
by a removable moulded cover, permitting 
direct access only to the antenna connections, 
the preset hold controls, and vertical height 
and linearity. It would obviously be a very suit¬ 
able receiver for small to medium viewing 
situations. 

Conforming to Australian standards, it offers 
full PAL-D colour decoding and includes a 13- 
position tuner covering all existing local VHF 
channels, with in-built automatic fine tune. 
However, it also includes a UHF tuner covering 
channels 21 to 68, against the day when these 
are put into service in particular areas. As nor¬ 
mally received, the UHF tuner feeds in via VHF 
channel 11 but this can readily be altered by 
a local technician. It involves reinserting the 
channel 11 coil unit, which is included inside 
the cabinet, and diverting the UHF tuner out¬ 
put to any other available channel. 

Controls on the front panel include the VHF 
channel selector switch, the vernier tuning 
knob for UHF transmissions, an automatic 
tuning in-out switch which operates for both 
bands, and a power off-on. Near the top right 
hand corner are slider controls for colour 
saturation, brightness, contrast, and volume. 

Aerial input arrangements also offer a 
maximum of convenience. For normal VHF 
operation, provision is made for either 
300-ohm balanced (terminals) or 75-ohm 
unbalanced (coax, connector), with a slide 
switch to select the one desired. It can 
therefore be used with an indoor antenna 
(where adequate), an existing outdoor 
antenna, or a completely new installation. 
Separate terminals are provided for connec¬ 
tion to a 300-ohm UHF antenna. 

The "Braddon" receiver uses a standard 
delta mask picture tube. Magnetic shielding 
plus automatic degaussing render the set rela 
tively insensitive to external magnetic fields. 
HMV's normal procedure is to unpack and 
check out each receiver at local distribution 
centres and, in particular, to make sure that 
purity and convergence are correct. They are 
then installed in buyers' homes, normally with 
attention only to the more superficial aspects: 
siting, aerial, AGC adjustment and, c' rse, 
general performance. 

Of some note is the fact that the picture tube 



As normally supplied , 
the Braddon receiver 
has four small buffers 
allowing it to be 
placed on a small 
table , or other surface. 
If desired , HMV 
dealers can arrange 
supply of a suitable 
mono-column trolley , 
using the same attach¬ 
ment screws as for the 
feet. This is not 
included in the normal 
price. 


is a 90-degree type rather than 110-degree, as 
favoured by some manufacturers. It means that 
the overall depth of the receiver is greater 
(D-471 mm, W-631 mm, H-435mm), the rear of 
the tube protruding behind the main cabinet 
woodwork by more than would otherwise be 
the case. This would be of no consequence 
where the receiver is across a corner but could 
be a consideration where it had to stand on 
a shelf or against a wall. 

HMV (and the General Corporation) stress, 
however, that the 90-degree tube has special 
advantages of its own. Convergence is more 
easily optimised but, more importantly, much 
less deflection power is required to drive the 
90-degree tube. This shows up as less stress 
on the deflection devices and a very significant 
saving in power consumption, and therefore 
heat dissipation within the cabinet. HMV see 
this as an important factor in the reputation for 
reliability which the receiver has built up 
already since its release on the Australian 
market. 

Except for the picture tube itself, the cir¬ 
cuitry is entirely solid-state, involving 4 IC's, 42 
discrete transistors and 55 diodes. 

Of special interest is the colour decoding 
circuitry, which is really a spin-off from 
pioneering work by the General Corporation 
in connection with single-gun colour tubes. 
Instead of the more usual phase-locked 
4.43MHz sub-carrier oscillator with phase 
sensing and switching, the "Braddon" receiver 
has two phase-locked oscillators, one at 
4.43MHz and the other offset by half the line 
frequency. By a process which would defy 
description in anything but a long article the 


receiver did exhibit good whites although our 
own judgement would have been to nudge the 
blue gun up a trifle. There was some sugges¬ 
tion of chroma shift on a test pattern but it was 
not evident on program material. In fact, 
colour performance on program was 
excellent. 

On a station-to-station basis with a quite 
average outside antenna, behaviour was 
completely satisfactory with the automatic fine 
tune obviating any obligations on that score. 
The sound was clean at all times, with no sug¬ 
gestion of hum or frame buzz. 

In short, the "Braddon" receiver should be 
an excellent proposition for any situation 
requiring a nominal 18-inch or 43cm (viewing 
diagonal) screen. 

Recommended retail price for the receiver 
is $579, a figure which includes delivery and 
installation, 90 days full warranty, and 12 
months warranty on the colour picture tube. 
Normal service contracts can be arranged with 
HMV retailers to cover the period beyond war¬ 
ranty. The distributors are aware that the 
"Braddon" may be offered at less than the 
recommended retail price and this is now quite 
legal and ethical. However, they stress that 
customers should make sure that they receive 
all the entitlements that are covered by the 
recommended figure. 

Further information on the "Braddon" 
receiver can be obtained from HMV retailers, 
EMI branch offices or from EMI (Australia) Ltd, 
10 Parramatta Rd, Homebush, NSW 2140 
(W.N.W.) 
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Antenna rotator for colour TV, radio amateurs 


In some areas, satisfactory TV 
reception in either colour or 
monochrome can only be 
achieved on all channels by using 
an antenna rotator. The Stolle type 
2010 is an automatic unit very 
suitable for both TV and amateur 
radio antennas. 

Made in Western Germany, the Stolle 
2010 antenna rotator has been designed 
to give accurate positioning of both TV 
and amateur radio antennas. It will cope 
with antennas ranging in size up to a stand¬ 
ard 3-element beam for the 14MHz or 
"20 metre" amateur band, so that it can 
easily cope with the largest VHF TV 
antennas. 

In contrast with a simpler "memo- 
matic" unit in the Stolle range, the 2010 
is described as "automatic". Positive syn¬ 
chronisation between the control unit 
and antenna positions is ensured by 
means of a balanced-bridge servo circuit. 
As a result the two cannot get "out of 
step", and do not require periodic reset¬ 
ting. 

The antenna drive unit is housed in a 
very sturdy casing of cast aluminium 
alloy, which is fully waterproof. The drive 
shaft is also a casting, with the final gear 
an integral part of the casting so that it 
cannot come loose. The shaft is hollow, 
and designed to take antenna masts up 
to 38mm (Win) in diameter. It is also 
double-ended, to allow the rotating mast 
to be clamped at both top and bottom 
of the drive unit for greater resistance to 
the various forces exerted by windage. 

Inside the drive unit the rotator uses 
a worm drive for the final transmission, 
to minimise windmilling. The motor also 
has a positive disc brake system, to 
prevent coasting overshoot. The reduc¬ 
tion gear chain features an overtravel 
clutch to allow the motor to gain 
momentum before the load is engaged. 

The control unit is housed in an attract¬ 
ive case moulded from impact resistant 
plastic. It has the position command 
knob as its single control, turning through 
an angle of approximately 270 degrees 
—but calibrated for the full 360 degrees 



of rotation provided by the drive unit. 
The direction of antenna rotation is 
indicated by indicator lights, which 
extinguish when the antenna reaches the 
position dialled. Time for a full 360 
degrees of rotation is approximately 
one minute. 

The motor shaft bearings of the drive 
unit are lubricated for life. Motor drive 
voltage is a nominal 42V, so that the cable 
between the control and drive units 
carries no dangerous voltages. Total 
power consumption of the system is 
60 W. 

The Stolle 2010 comes with four 
toothed mast clamps, two for attaching 
the drive unit to the main mast and the 
other two for attaching the rotating mast 
using two U-bolts supplied also. 

Probably as a result of its German 
origin, the unit is designed for nominal 
220V mains and no provision appears to 
be made for adjustment. However the 
supply is automatically disconnected 


from the power transformer in the idle 
state, and this, together with the 
intermittent mode of operation in typical 
service, should mean that overheating is 
unlikely even where the mains voltage 
rises to 250V or more. 

An optional extra available for use with 
the Stolle 2010 is an auxiliary thrust 
bearing, to allow the unit to cope with 
very heavy amateur antennas. 

Also apparently regarded as an 
optional accessory is the 5-core cable 
required to interconnect the control and 
drive units; such a cable is not supplied 
as part of the basic system, even though 
it won't work without one. This seems a 
rather odd use of the term "optional , 
although it would no doubt be difficult 
to decide upon a "standard" cable 
length. 

Local agents for Stolle are R. H. 
Cunningham Pty Ltd, of 493-499 Victoria 
Street, West Melbourne, Victoria and 4-8 
Waters Road, Neutral Bay, NSW. 


Cordless iron from scope 

Designed and manufactured by Scope Laboratories in Mel¬ 
bourne, this new cordless soldering iron uses the same heating 
element, tip and barrel as their well-known Superspeed irons. 

Operating from two internal nickel-cadmium D cells, it is 
claimed to perform from 100 to 400 joints on one charge, with 
recharging in about 14-16 hours from a car battery, optional 
power supply or an existing "Scope" iron transformer. 

The iron uses a trigger switch, and provides 60 watts of tip 
heating. The case is designed to counterbalance the two rela¬ 
tively heavy batteries, for convenience and minimum operator 

fatigue. . . . , 

The Scope Cordless 60W iron comes complete with a spare 
tip and element, and an instruction book. Distributed by IRH 
Components, a division of Natronics Pty Ltd, it should be 
available from electronic wholesalers and retail outlets 
together with major hardware stores. 
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I\IEW ALL-TRANSISTOR STEREO AMPLIFIERS 
ULTIMATE IN DESIGN-LONG DEPENDABILITY 

Using all silicon transistors 50 WATTS—RMS 


SPECIFICATIONS 


POWER OUTPUT 

25 watts per channel R.M.S. Total output 50 watts R M S. 

8 ohms 

FREQUENCY RESPONSE: 

20 cycles to 40.000 ± IdB 
HUM & NOISE: 

Aux. 70dB Mag 60dB 
INPUT SENSITIVITY: 

Mag 2mv. Aux. 250mv. 

EQUALISED: 

Mag. RIAA 
TONE CONTROLS: 

Bass 50 c s ± 1 3dB Treble lOkc s 1 5dB. 

HARMONIC DISTORTION: 

Less than .05 per cent 

LOUDNESS CONTROL: 

50 cs 10dB. 

— MODEL C. 700 — 

Cabinet available in teak or oiled walnut finish 
with matching metal trim. $ 1 5.00 extra 

$ 140.00 

CABINET EXTRA 
PLUS FREIGHT 

PROVISION FOR 4 CHANNEL. All units wired with 
sockets & control for simulated 4 channel only requires the addition of two extra speakers. 


SCRATCH FILTER: 

(high filter) at lOkc s 5dB 
RUMBLE FILTER: 

(low filter) at 50 c s 5dB. 

PROVISION FOR TAPE RECORDER: 

Record or playback with dm plug connector 
SPEAKER SWITCHING: 

Two sets of speakers can be connected and selected by 
switch on front panel; they can also be driven toaether 
HEADPHONES: 

Headphone jack is situated on front panel 

DIMENSIONS: 

16’/jin. x 11 in. deep x 5" high. Weight 16lbs. 

POWER SUPPLY: 

Regulated power supply with switching protection for output 
transistors 

SEMICONDUCTORS: 

30 Silicon transistors plus 7 diodes. 



NEW MAGNAVOX-PHILIPS 3 WAY SPEAKER SYSTEM 

FREQUENCY RESPONSE 35Hz TO 25KHz POWER HANDLING CAPACITY 30 WATTS R.M.S. 

DRIVE UNITS: 6J spe aker, 1 Philips dome tweeter. 1 1 mh inductance, 1 

Magnavox 8-30 High Performance 8 in. Bass Unit & 8 mfd. & 1.4 mfd. polyester condenser 1 3” & V 1 6" 

Magnavox 6J-6 in. M.d Range Speaker Philips High tube, innabond & speaker silk, plans for cabinet 

v $42 00 Reg. Post & Packing $5 Extra. 

SPEAKER KIT. (less cabinet) comprising 1 8-30 speaker. 1 CABINET AVAILABLE 


SPECIALS FOR NOV & DEC 


NEW PLAYMASTER 143 AMPLIFIER 

As featured in Sept. & Oct. 
issues of Electronics Aus¬ 
tralia. 

$65.00 

ODmplele kil of parts including all transistors for this high fidelity 25 watt amplifier, silver anodised panel 
with black lettering and matching silver anodised knobs & special transformer with electrostatic shield 
Reg. post & packing $5.00 extra. 

Dduxe version of the 143 amp. with high & low filters as used in the 140 paymaster loudness control 

$7.80 extra. 



NEW A.M. TUNER & MANTEL RADIO 

Six transistor A M. tuner with a variable output suitable for use with any amplifier or tape recorder Inbuilt 
audio amplifier & speaker enable this unit to be converted to a mantel radio at a flick of a switch 
Supplied in attractive wood grain finished cabinet 240v A C. operation. Suitable for local stations only. 

$15.00 

Post & packing 
$2.00 extra. 




GENESONICS 10 
SOLID STATE PORTABLE 

This sensitive & selective pocket radio using 6 transistors & 4 diodes 
is suitable for most local & country areas. Fitted with a 2!4" speaker 
and supplied in attractive & durable plastic cabinet. Earphone supplied. 
Operates on 2 1.5V pen cells. 


$5.95 


Post & Packing $1.20 
(All spare parts available) 


CLASSIC RADIO 

245 PARRAMATTA RD, HABERFIELO 2045 
PHONES 798 7145, 798 6507 


NEW PRODUCTS 


Cordless PC drill 

Designed for convenient drilling of PC 
boards for prototype and small-scale 
production work, the Mini Drill model 
D2 is a hand-held unit operating from 
four internal penlight cells (type AA or 
UM3). It weighs 270 grams including the 
cells, and measures 181mm long by 
41mm diameter. 



Nominal drill speed is 2500rpm, and 
the collet-type chuck will take drills from 
0.6 to 1.5mm in diameter. 

Motor torque is only modest, but is 
quite adequate for drilling both phenolic 
and glass laminate PC boards. The D-2 
is also suitable for aircraft modelling, 
detail engraving, jewellery, etc. It comes 
complete with a combination centre 
punch and chuck tightening pin, and a 
1mm drill, for $15.75 plus 75c post and 
packing where applicable. 

Optional accessories include a mains 
power pack adapter and a small bench 
stand (type STD-50). The stand is priced 
at $8.50, again plus 75c post and packing 
where applicable. 

Available from Dick Smith Electronics 
Pty Ltd, 176 Pacific Highway, Gore Hill 
NSW 2065. 


Mini slide switches 


These new miniature slide switches for 
PC board mounting are designed prim¬ 
arily for programming or test switches. 
They feature a low profile case, epoxy 
sealed terminal pins and gold flashed 
contacts and terminal pins. Top and side 
lever versions are available, in both SPDT 
and DPDT configurations. Namco Elec¬ 
tronics, 239 Bay St, North Brighton, 
Victoria. 
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Balanced mixer 

Designed for mass usage applications 
such as TV tuners, FM tuners, mobile 
radio and CATV converters, the Hewlett- 
Packard model 5082-9200 printed circuit 
balanced mixer covers the range from 
DC to 1200MHz, with a local oscillator 
range of 100MHz to 1200MHz. Conver¬ 
sion loss is 6.5dB; isolation is 45dB at 
200MHz, 25dB at 900MHz. The 2nd order 



distortion intercept is +38dBm, and its 
3rd order intercept is -l-23dBm. 

The mixer contains two Schottky 
diodes and a PC transformer. It costs less 
than $2 in 100k quantities. Hewlett- 
Packard Australia Pty Ltd, 31-41 Joseph 
Street, Blackburn, Victoria and branches 
in each state. 


DIP connector 

A new series of solderless one piece 
DIP plug connectors is designed for ter¬ 
minating flat cable to DIL sockets. Both 
14 and 16-pin versions are available, from 
Ansley Electronics division of Thomas 
and Betts, PO Box 91, Brookvale NSW 
2100 . 



Low profile relay 

A new range of low profile PC board 
relays, series 1005, offer rugged construc¬ 
tion and trouble free operation. The con¬ 
tacts may be wired to provide either a 
double make double break or SPDT 
configuration. Coil sensitivity is 900mW, 
with versions for nominal coil voltages of 
6,12, 24 and 48V DC. The contact rating 


for resistive circuits is 1200VA, with a vol¬ 
tage rating of 240V AC or 125V DC, and 
a current rating of 6A. Overall size with 
dust cover is 35.6 x 16.5 x 10.8mm. 

The relays are manufactured by Hi-G 
D'ltalia SPA, and available in Australia 
from A. J. Ferguson Electronics, 29 Devlin 
Street, Ryde NSW 2112. 


Mercury keyswitch 

The new M-5 version of the well- 
known Mercutron keyswitch uses a small 
cam-operated actuator to provide more 
precise and reliable operation than 
previous versions. The switch operates in 
any position, is absolutely bounce free, 
and is rated at 200mA/24V DC with a rise 
time of less than 10 nanoseconds. A 



complete line of keyboards in all levels 
of complexity is available using the M-5 
switch, which is available in either single 
or double pole and NC or NO versions. 

Made by Mechanical Enterprises, Mer¬ 
cutron switches are available here from 
General Electronic Services of 99 Alexan¬ 
der St, Crows Nest, NSW 2065. 


Semiconductors 

Paradio Electronics announce that they 
are now sole Australian agents for Best 
Semiconductors Ltd of Hong Kong, and 
can offer good stocks of a wide variety 
of silicon transistors and diodes 
assembled in Hong Kong from US chips. 
Devices include BC147-8-9, BC157-8-9, 
BC327/337, BA222 and other low power 
devices. Trade enquiries are welcome. 
Paradio Electronics, of 7a Burton St, 
Darlinghurst, NSW 2010. 



T1 RADIO ELECTRONICS 

_J BARGAIN CENTRE 

323 ELIZABETH ST., MELBOURNE 6773291 
390 BRIDGE ROAD, RICHMOND 425174 

Please allow for postage and packing 
when ordering by mail. 

THIS MONTHS SPECIAL 

Latest military design 
multi-band radio, 30 
transistors and diodes. 

With exclusive (LED) 
light emitting diode 
tuning indicator for 
positive s tation 
selection. Battery and 
electric covers all 
popular AM and FM 
bands.Frequency Range: AM 535-1605 
KHz. FM 88-108 MHz. TV1 56-108 
MHz. TV2 174-217 MHz. AIR-PB2 
110-174 MHz and WB 162.5 MHz. 
Power Source: I DC 6 Volts AC 240 
Volts Power Output: 350 mW 

L Maxi mum 250mW (Undistorted). 

limension: 9 3/8 x 3 3/4 x 8 Weight: 

4 V* lbs. (approx.) Supplied Accessories: 
Earphone. Batteries (4 size D). 

“ duced to $49.50. P.P. f- 



. $2.50. 


SCOOP PURCHASE! 

TRANSISTOR RADIO CIRCUIT 
BOARDS 

IDEAL FOR HOME 
CONSTRUCTORS 

Due to Tariff cuts on transistor radios, 
we can offer the items below at this 
price. Most are in working order but no 
guarantees at these prices. 

THOUSANDS AVAILABLE 
AM 8 TRANSISTOR CIRCUIT 
BOARDS All new parts. IFs, 
capacitors, resistors, etc. $1.50 each or 
3 for $3.50. 

AM/FM CIRCUIT BOARDS 10 

transistors, all new. Ideal for use as FM 
tuner. 88-108 MHz. $2.75 or 3 for 
$7.00. 

ALSO LARGE QUANTITY OF 
RADIOS. In various stages of 
manufacture. Some AC/DC models 
AM/FM etc. Speakers, cabinets, etc. 
Personal shoppers only. From $3 each. 

BRAND NEW 4-TRACK STEREO 
CARTRIDGE PLAYERS 

2-5 Watts per channel at 8 ohms, 12V 
DC operation. In sealed boxes. $15 

each P.P. $2.50. 


1 


MODEL NC-310 DE LUXE 
1 WATT 3 CHANNEL 
C.B. TRANSCEIVER 

• WITH CALL SYSTEM 

• EXTERNAL AERIAL 
CONNECTION 

SPECIFICATIONS, NC-310 
Transistors: 13 

Channel Number: 3, 27.240 MHz 

Citz. Band 

Transmitter Frequency Tolerance: 
±0.005% 

RF Input Power: 1 Watt 
Tone Call Frequency: 2000 Hz 
Receiver type: Superheterodyne 
$47.50 each or $89 a pair. P.P. $2.00. 
COMMUNICATION RECEIVERS 
AND TRANSCEIVERS 
BARLOW WADLEY XCR30 Mk II, all 
band coverage, AM. SSB, CW 
reception. $279. Reg. P.P. $3.50. 

KEN KP202 hand held 2 metre 
Transceiver, 2 Watts output, fitted 
with xtals for channels 40 and 50, 
repeaters 1, 2, 3 and 4. $150. Reg. P.P. 
$2.50. 

KCP2 Battery Charger for KP202 with 
10 rechargeable Ni-Cad batteries. $35. 


200-H. $13.50, p.p. $1.00 

90° quadrant meter. 
Pocket size. 

AC/V: 10V, 50V, 100V, 
500V, 1000V 

[ (10,000i4'V). 

DC/V: 5 V, 25 V, 50 V, 

250V, ^500V. 2500V 

(20.000S2/V). 

DC/A: 50UA, 2.5mA, 250mA 

Capacitance: lOOpF to .01-/*. *01/* 
to AfJF. 

dbt -20db to + 22dB. 

Audio Output: 10V, 50V, 120V, 

,1000V Ac . . /fttl 

^ Approx, size*- 4V2 x 3 1 /* x 1-1/8 



ELECTRONICS Australia, November, 1975 


95 















L.E. CHAPMAN 

EST.1940 

103 ENMORE ROAD, ENMORE, N.S.W. 2042. PHONE 51-1011 
NEW Postage Rates Please Add Extra. 


TAPE RECORDER DECK 



7 inch reel to reel, complete except head 
and face plate. $ 10 


SUPER SPECIAL B.S.R. 
RECORD CHANGER 



12 inch turntable balanced arm cueing 
device etc. $35, pack and post $1.00. 
Interstate $2.50. 


LEVEL AND 

BALANCE 

METERS 

1200 Ohm 
100 microamps $2 



Stereo Pick Up Arm 
Balanced. $9 



GARRARD MINI-CHANGER 

Stereo. $ 1 9.00 
Pack and post $ 1.00 
Interstate $2.50 



SOLID STATE 
STEREO AMPLIFIER 
AND TUNER 

5 Watts RMS per channel, famous make 
$30. Pack and post $3 interstate, $ 1.50 
NSW. 


DELUXE SPEAKERS FOR CARS 

5 inch 8 ohm in plastic cabinets. $5.50 
each. 


TV CHANNEL 
CHANGE 

and fine tuning 
Knobs 75c a pair 



TV TUNERS NEW 

in valve type or 
transistor $ 10 each 






SPEAKER SPECIAL 

6 V 2 inch Dual Cone 
4 ohm $5 


BSR 4 SPEED 
240 V GRAM 

Motor and Pickup $7.95 



Pushbutton Switches 5 position 

1 /240 volts, toggle 50 cents 



m 




SPEAKER CABINETS 

10 x 7Vi x 4 $3.50 


POWER TRANSFORMERS 


240V, 300 mil, 
225V a side, 

6.3V windings $ 8 . 


240V, 80 mil, 
225V a side, 

6.3V winding $5. 


Small power transformer, 
240V, 220V, 22V & 
6.3V windings $3. 


240V, 60 mil, 
225V a side, 

6.3V winding $4. 



PORTABLE 4 SPEED RECORD 
PLAYER 



240 volt, solid state $19, pack and post 
$2.00 interstate, NSW $1.50. 


*P 


BSR Ceramic 
Cartridge Stereo 
$4 


STEREO AMPLIFIER 

8 Watts RMS per channel. $25 


TRANSISTOR 7 RADIO 

Complete with 3'/j inch speaker. 
No cabinet. $3.95 


PHILIPS TV TUNERS 

NT 3014, NT 3011 $12 


IF TRANSFORMERS 455kHz 
$ 1.00 


TV HOR 
OSC COILS 
$ 1.00 



WAFER SWITCHES 

2 position: 50 cents 


WAFER SWITCHES 

4 position: 75 cents 



SPECIAL GRAMMO MOTOR 

and pickup, complete with base & perspex 
top. $12.50 
Pack & post $ 1 .00 
Interstate $ 1.50 
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SPEAKERS 


BARGAINS! 

BARGAINS! 

1 2 UAC 8 ohm 30 Watts RMS 

$ 22.00 

Slide switch 

3 position 50 cents 

y 2 Meg Double Pole Switch Pots 50 cents. 

12 TACX in 8 or 1 5 ohm 10 

Watts 

$ 11.00 

50ohm Pots ideal for ext. Speakers 50 
cents. Transistor and Driver Speaker 

Coaxial TV Feeder Cable 75 ohm 30 cents 
yard { 

8 TACX 8 ohm 

6 x 9 in 8 or 1 5 ohm 

$8.00 

$6.00 

Transformers $1.00 pair. Ferrite Rods 

6 V 2 x Vi inch 50 cents. 

Jack Plugs 6.5mm 50 cents 

3.5mm 25 cents 

5 x 7 in 8 or 1 5 ohm 

$ 5.00 

Pots 30 mixed values including ganged 

R.C.A. Plugs 25 cents 

6 Vi inch 8 or 1 5 ohm 

$4.50 

and concentric $5 — 

Battery Saver 240 to 6-7. 5-9 Volt, 

6 Volt/300mA, 9V 200 mA, $ 1 0 

8 x 4 8 or 1 5 ohm 

$4.50 

In Line Fuse Holders 20 cents 

6 x 4 8 or 1 5 ohm 

$3.50 


Wrknk i in \A/irp 90 mixed colours lenaths 

5x415 ohm 

$2.50 

Stereo Speaker Wire 1 2 cents yard 

nOUK U U VVII G J W 1 l 11ACU V/viv/ui o iu 

$1 bag. 

4 inch 8 ohm 

$2.75 


Speaker 4 pin plugs 1 5 cents 

3 inch 3.5 ohm 

$2.50 

1 00 Mixed TV and Radio Knobs including 

5 inch Tweeters 8 ohm 

$3.50 

Fine Tune and Channel Change $5 

25 mixed 5 and 10 .Watt resistors $2.00 


$6.00 


5 x 3 80 ohm 

$3.00 

Car radio suppressor condenser 30 cents. 

250 mixed screws. BSA, Whit self-tapper 
bolts, nuts, etc. $1.25 bag plus 40c post 




5 inch Magnavox dual cone 8 

27 ohm 

$6.00 

ceramic $2 per pack and post 45c. 

BSR Stereo Player Model P-128 $ 52 pack 
and post $1.50 Interstate $2.00 

$14.00 


Rola custom kit 63G x Tweeter 

50-250-300 75 cents. 

TV Aerials Complete Range 

Hills Colour $ 1 2 to $ 60 ' 

pen i«/on<or rrnc<5 n\/f>r and DOt $ 1 9.00 

Screw in 6 Volt Pilot Lights $ 1.50 for 10 

MSP 2 3 A inch 8 ohm 

$ 2.00 

Plug-in type 10 for $ 1.00 

Car radio aerials, lockdown, top quality 

1 0 :_ u 0 

$1 50 

1 nn miypH rnndpnsers micas polyester 

extended 1600 mm $4.50 

0 muii 0 uiuii 

1 Maanavox 6 inch 4 ohm 8 Watts $5.00 

I llll ACU LUI IU v/l IOOI 0 1 1 IIV/UO w w t 

ceramic $2 per pack and post 45c. 

Electros 3-in-one: 20, 400, 450, 10, 

400, 450, 75, 50, 65. $1.00 


$4.00 


Magnavox 0 men 1 u um" 

Pioneer 3 V 2 inch 8 ohm 

$1.50 

Indoor TV Aerials Vertical Spiral $ 1 h- 

AWA 1 1 inch P I. TV EHT transformers 


0 c 0 c loz-'L' pinnc 7 ft ^hiplHpH Cahlp 

$5.00 \ 

Magnavox 0 men uucii euuc 

Tweeter 

Magnavox 10 inch 8 ohm 

$6.00 

$8.00 

3.0 tO 3.D J3CK riugb / ll- oiiiciucu 

75 cents 

6.5 to 3.5 Jack Plugs 7 ft. Shielded Cable 

Car Converters: 12 volt to 6-7 5-9 volt 

500 MA $6.00 

75 cents [— 

Microphones—Dynamic 10k $3.50 

Pioneer horn type Tweeter 3 inch sy.ou 

1 «_._*_T. » <5 1 9 nn 

Mixed Tag Strips 50 cents for Dozen 1 

rioneer norn iyye 1 wccici 



Valve Sockets: 7 or 9 pin 10 cents. Octal 

10 cents 

Pioneer midrange 5 inch 

i/lCD C w O 

$9.50 

$3.50 

Tape Recorder Heads Transistor 

MbPb x z 

Top quality suit most recorders $ 5.00 U 

Speaker Transformers: 6 Watt 7000 to 8 
ohm $2.50, 3Vi Watt 70.00 to 15 ohm 
$1.75; 6 Watt 7000 to Ik $2.50; 500 
to 27 ohm 50 cents. 

MSP 4x25 ohm 

MSP 6 x 4 47 ohm 

$2.50 

$3.50 

Jack Plug Sockets 6.5 mm 35 cents 

ROLA 5 x 7 47 ohm 

$ 6.00 

onH IRP rp<;i^tnrs 33 valu6S $2 

ROLA 6 x 9 47 ohm 

$6.00 

Moraanue ariu in^ icoioiuio ^ vu,uvu i_ 

per 100 pack and post 45c. 

Ferrite Rods 6 inch 50, 9 x Vi 75 cents 

Magnavox 5 inch 8 ohm 

$4.00 

Dhilinc Cramn Mntnr and PickuD 4 Soeed 

Magnavox 10 Watt 

$12.00 

1 nillUo O 1 dll iu 1VIU IU I ol IU I r 1 

6 Volt $7.75 

Pots: | 

Pioneer 3Vi inch 45 ohm 

MSP 3 inch 8 W 1 5 ohm 

$3.50 

$3.50 

Crossover Condensers 2 mfd 60 cents 

10K ganged log 50 cents 

1 Meg ganged log $ 1 .25 
y 2 Meg ganged log $ 1 .25 

MSP 8 inch Woofers 8 ohm, 

30 Watt 

$12.00 

Crystal Microphone Inserts $ 1.00 

Microphone Transformers 50 cents 

2 Meg ganged log $ 1.25 

2 Meg double pole switch $ 1.50 

MSP 12 inch 1 2VAX 8 ohm, 

20 Watt RMS 

$17.50 

Switch Wafers: 1 1 position 20 cents 

Sharp TV Flyback Transformers 8FT 604 
$7.00 | 

MSP 4 inch 120 ohm 

4 inch 1 20 ohm 

$3.50 

$4.50 

Philips Pick-up Cartridges: mono female 
$2.50 

Miniature Speaker Transformers, drive 

and output $1.00 pair 

Shure M 75/6 Magnetic Pick up 

Cartridge $ 11 

Pots: 50k 50 cents; 1 M 50 cents 

Heat Sinks: 4x2 1 3 A $ 1.50 

Picture Tubes 

New 1 10 Deg 17 inch $15 

Tape Spools: 7 inch 75 cents 

Universal Mono Pick-up Cartridges, fit 
most type record players $3.50 
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BSR STEREO 
RECORD CHANGERS 



Improve your hifi system with one of these top 
quality low cost current model guaranteed 
turntables. 

STANDARD MODEL: 3 speed, auto manual, 
ceramic cartridge, diamond stylus, cueinq 

$35.00 

C 141 as above plus player spindle, larger turn¬ 
table, stylus pressure adjustment. $41.95 
Cl 42 as above plus, 4 pole shielded motor, 
fully adjustable tone arm counter weight, anti¬ 
skate and bias control. Heavy duty t table, 
magnetic cartridge, diamond stylus $49.95 
DELUXE Cl42 as above plus heavyweight- 
dynamically balanced diecast turntable. 
$59.95 

Postage N S W $1.85, Vic & S.A $3 50 
W A $5.50 


P.A. AMPLIFIERS 

Solid state, rugged modern design metal 
cabinet. Manual, circuit included. 

240V 50 watt RMS. Freq 50Hz, 20kHz inputs 
for Mic, Pu. Radio. Aux 2 Hi Imp. 1 Hi Mic, 

1 Lo Mic, 100V-70V line, 4. 8, 16 ohms 
$115.00 

15 watts RMS. 240V-12VDC powered. Freq. 
50Hz-15kHz. Inputs for Mic, Pu, Radio Aux 
100V-70V line, 4. 8. 16 ohms 

$69.95 


136^ICTORIA RP„ MARRICKVILLE, NSW 2204 _ PHONE 51-3845 


SONATA TT-200 




All silicon solid-state Hi-Fi Stereo Amplifier, 10 
watts RMS per channel. Each channel has 
separate Bass Treble controls Inputs for mag- 
neticor ceramic cartridge, crystal mic., radio, 
tape—tape out, stereo headphones, 8-16 ohms 
instruction booklet circuit supplied. Timber 
cabinet. Dimensions MVi" x 8" x 4 

P.P NSW $1.70. V. Q, SA. T $3.50 ? Va 
$5.40 


BSR STEREO PLAYER 

MODEL P-128 

Latest design speed auto or manual operation. 
11 in heavy weight diecast turntable driven by 
fully shielded 4 pole dynamically balanced 
240V motor. Noise suppressor Silicone dam¬ 
ped cueing device. Square section brushed 
aluminium pick up arm Adjustable counter¬ 
balance. Calibrated stylus pressure control. 
Antiskate bias compensator fitted with magne¬ 
tic cartridge, diamond stylus $55.00 

Postage NSW $1.85. V. Q. SA, T $3.50 WA 
$5.50 


MAGNAVOX WIDE RANGE 
TWIN-CONE SPEAKERS 

8-16 OHMS 30-16.000Hz 

6WRMK5 12WRMS $9 90 

8WRMK5 16WRMS $10 75 

10WR MK5 16W RMS $1150 

12WR MK5 16W RMS $13.50 

P.P NSW $1 00. Other states $2.00 


MULTI CELLULAR HORN TWEETER 

2-18 Khz 30 Watts 
8 ohms $12.95 

P.P. NSW $1.50 Other states $2.50 


MUSICOLOUR II 



Magical Colour Organ operates in conjunction 
with your home stereo or PA system—simple 
to connect and operate. 3 channels. 1,500 
watt max load per channel. 

Complete kit of parts 
Constructed ready to operate 
P & P 

Stereo Magnetic Cartridge 
Freq. response, 15 25000Hz, V 3 
mounting Diamond stylus. Only $5.95 

P.P NSW $2.50. Other states $3.50 


$59.50 

$69.50 

$2.50 


BULK BUY BLANK 
CARTRIDGES & CASSETTES 

Low noise guaranteed cassettes 

C60 10 for $7.90 

C90 10 for $11.50 

P-P NSW $ 1.35 Other States. $2.00. 

Professional low noise 8 track catridges. 

80 min. 10 for $16.50. 

64 min. 10 for $13.50. 

P-P NSW $ 1 35 Other States $2.00. 


SANYO BATTERY CHARGER 
FOR NICKEL CADMIUM BATTERIES 

Will charge 4 penlight or 4 C type or 2 D type 

simultaneously Complete with sturdy battery 

holder case and data $25.95 

P-P NSW $ 1 50 other States $2.75. 

Rechargeable Ni-Cad batteries 

Type A Penlight, $ 1.70, 4 for $6.00 

Type C. $2.90, 4 for $10.50. 

Type D, $3.65, 2 for $6.80. 

P-P NSW $1.00. Other States $1.75 


Stereo magnetic Cartridge 
Freq. response. 15-25000Hz Vi' * 1 
Diamond stylus. Only $5.95 


mounting 


PLAYMASTER 3-45L 

LOUDSPEAKER SYSTEM 



Features the mighty 8-30 woofer. 6J midrange 
and the incomparable Philips AD016/T8 
tweeter. This top quality low cost 3 way Hi-Fi 
system is available from stock in either walnut 
or teak veneer and complies with the specs, 
as per April '75 EA. $79.95 each 

Special offer, 8-30, 6J and AD0160/T8 

$34.50 

Standard 8-30 system. Teak or walnut 

$67.50 

Magnavox 6WR bookshelf system 

$32.50 each 


KENWOOD 

QR-666 Communication Receiver 
6 Bands. 1 70KHz-30MHz AM, SSB, CW 

$290.00 

TS-520 SSB Transceiver $545.00 


VARIABLE VOLTAGE TRANSFORMERS 

Toroidal wound auto transformer. 240V 50Hz 
input. 0-260V continuously variable output. 

1 amp 28.95, 2 amp $32.95 
2Vi amp $37.95, 5 amp $46.95 
10 amp $82.95. 


12" PLESSEY 50 WRMS 

12U50. 20. 1 1000Hz RES45Hz. $38.95 
12U x 50 Twin 20. 13500Hz RES45Hz. 

P-P NSW $1.75. Other states $2.95 $45 ‘ 95 


Mini Soldering lro.n 

240VAC 30 watts. Constant heat $8.50 

Please enclose S.A E. with your inquiry. 



MAIL 
COUPON 
NOW! 


ino udsiu unit penorms. 

1. Turning 

2. Drilling 

3. Milling 
Surface grinding 

5. Tool grinding 

Special unimat features: 

• Pre-loaded ball bearing spindle 

• II spindle speeds 

• Detachable rotating headstock 

• Motorized, ready-to-run. 

Radio and TV suppressed 

• Easily convertible for the various 
operations 

Performs to very close limits 

Please forward literature on Emco 
^ ELLIOTT MACHINE TOOLS Unimat. 

Pty Ltd. Name . 

r 32 Barcoo St, East Roseville, Address " ". 

N S W. 2069 .....“ZlycZZZEAZ 


10 - IN -1 MINIATURE MACHINE SHOP 


for METAL 
PLASTICS WOOD 


emcD-unimat 
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The Amateur 
Bands 


by Pierce Healy, VK2APQ 


The Australian repeater scene 


The establishment and use of repeaters on the amateur bands has 
provided a technical challenge as well as a useful means of commumca- 
tion. 


Since the use of amateur repeaters was first permit¬ 
ted on the 144MHz to 148MHz band in 1968, there 
has been many arguments among various individuals 
and groups about the frequencies to be used. 
However, during the past eighteen months the situa¬ 
tion has stabilised and the frequencies used, with two 
exceptions, are in unison with the WIA band plan. 

Both the exceptions are awaiting: 

(a) A decision on the change to television channel 
5A in the area served by the repeater. 

(b) Official approval to change from the existing 
frequencies in use. 

To overcome difficulties caused by over-lapping 
service areas of repeaters on the same channel, 
changes from the original allocation has, in some 
cases, been necessary. 

Also an increase in the number of channels 
originally planned, may be necessary in some areas 
to give adequate coverage and to cope with the 
increasing traffic. 

Technically, development of the repeater systems 
has involved relatively few amateurs in the design, 
construction and maintenance of the units. In most 
cases the task has been undertaken or coordinated 
by groups within clubs. There has been a gradual 
decrease in the modification of disposals units and 
an increase in construction using solid state com¬ 
ponents and techniques. 

Unlike the majority of repeaters overseas, the 
repeaters in Australia offer "free access" to anyone 
with the appropriate crystals. The use of a coded sig¬ 
nal is not required to activate the repeater. The latter 
method is designed to limit repeater access to mem¬ 
bers of the group or club who own the installation. 

Another point of interest is that, in accord with a 
recommendation by the licensing authority, 
applications to install a repeater are made through 
the WIA. 

Although it has been emphasised that the main 
object of the repeater system was to assist mobile 
operation, DX working between home stations is also 
a feature of the system. 

One beneficial trend which seems to have 
developed where repeaters are installed is a conven¬ 
tion whereby base stations monitor the repeater 
channel rather than the simplex channels. The reason 
is that the range of the repeater circuit is potentially 
much greater and is therefore the logical channel for 
mobiles to use when approaching an area. The result 
is that immediate contact is generally assured. 

The following repeater table has been prepared 
from information supplied by George Francis, 
VK3HV, publicity officer, Victorian Division WIA 
repeater committee, and several other sources. The 
information was that known as at 21st September, 
1975. However, details of any additions or amend¬ 
ments will be appreciated and included in future 
notes. 


The table lists the principal details of Australian 
repeater facilities 

a. Those operational 

b. Those proposed, in course of construction, or 
awaiting licence. 

The details for Newcastle and Gosford shown in 
brackets will supersede those currently being used 
and are dependent on satisfactory tests and adminis¬ 
trative approval. 

Likely call signs are shown in brackets and the 
asterisk indicates final testing before being placed in 


VK4RAT 

Townsville 

1 

146.1 

146.7 

VK4RGC 

Gold Coast 

1 

146.1 

146.7 

VK4RAI 

Ipswich 

3 

146.3 

146.9 

VK4RBN 

Brisbane 

4 

146.4 

147.0 

VK5RAD 

Adelaide 

4 

146.4 

147.0 

VK6RAP 

Perth 

1 

146.1 

146.7 

VK6RAA 

Albany 

2 

146.2 

146.8 

VK7RAA 

Mt Barrow 

4 

146.4 

147.0 

b. Repeater installations are 
following areas. 

also planned 

for the 

VK2 

Lismore 

4 

146.4 

147.0 


Coffs Harbour 

2 

146.2 

146.8 


Pt Macquarie 

1 

146.1 

146.7 


Blue Mountains 

7 

146.35 

146.95 


Ulladulla 

3 

146.3 

146.9 


Wagga Wagga 

5 

146.15 

146.75 

VK2—* 

Engadine 

2 

146.2 

146.8 

(VK3RNE) 

N.E. Victoria 

4 

146.4 

147.0 

VK3RMV* 

Swan Hill 

3 

146.3 

146.9 

(VK3RBA) 

Ballarat 

5 

146.15 

146.75 

(VK3RMM) 

Mt Macedon 

6 

146.25 

146.85 

(VK3RAP) 

Hamilton West 

1 

146.1 

146.7 

VK3REG* 

East Gippsland 

3 

146.3 

146.9 

VK4 

Sunshine Coast 

— 

— 

— 


Rockhampton 

- 

— 

— 

(VK5RAA) 

Pt Pirie 

1 

146.1 

146.7 

VK6RAH* 

Perth 

2 

146.2 

146.8 


Wagin 

4 

146.4 

147.0 


Kalgoorlie 

— 

- 

— 

VK7 

Hobart 

1 

146.1 

146.7 


Loana 

— 

— 

~ 


service. 

Call Sign 

Area 

Channel 

MHz In 

MHz Out 

VK1RAC 

Canberra 

3 

146.3 

146.9 

VK2RAB 

Tamworth 

6 

146.25 

146.85 

VK2RAN 

Newcastle 


146.4 

145.9 

VK2RAG 

Gosford 

(3) 

(146.3) 

146.1 

(146.9) 

145.6 



(5) (146.15) 

(146.75) 


SUGGESTED WIA 
UNDERTAKING 

The future of amateur radio societies, in particular 
the WIA, and the financial difficulties being experi¬ 
enced, has spurred at least one amateur, Don Wat¬ 
son, VK4DZ of Townsville, Queensland, to put 
forward a sound proposal. 

Extracts from a letter he wrote to the Council, Qld 
Div, WIA (copies to WIA Federal Executive, all 
federal councillors, and the editor of "AR") are given 


To celebrate the 
Royal Australian 
Corps of Signals 
50th anniversary , 
members of the 
2nd Signal Regi¬ 
ment will install and 
operate an amateur 
station at the Wat- 
sonia Barracks, 

Melbourne , from 
November 3 to 10. 
Picture shows (L to 
R) Major Darryl 
Slade, Corporal 
Robert Linton and 
Sergeant Barrie 
Edwards planning 
the location of 
aerials for the sta¬ 
tion. (Story PI 01) 


VK2WI/R1 Sydney 
„ Temporary 

alternative channel 
Vk2RAO Orange 
VK2AMW/R Wollongong 
VK3RMA Mildura 
VK3RAM Bendigo 
VK3RML Melbourne 
VK3RGL 
VK3RLV 



Geelong 

_ Latrobe Valley 

VK3RWZ Western Victoria 


Radio clubs and other organisations, as well as individual amateur operators, are cordially invited 
to submit news and notes of their activities for inclusion in these columns^ Photographs w.M 
be published when of sufficient general interest, and where space permits. All material should 

be sent direct to Pierce Healy at 69 Taylor Street, Bankstown 2200. 
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146.4 147.0 here, as, to quote Don, "... the proposal must have 

the widest possible spread among the amateur frater- 
146.4 145.9 nity in Australia. This includes non-members of the 

1 146.1 146.7 WIA. 

6 146.25 146.85 "I have read with interest and concern the various 

4 146.4 147.0 reports in 'QTC' and 'AR' on the state of the Institute s 

2 146.2 146.8 finance. 

1 146.1 146.7 "The problem, being a national one, is considered 

4 146.4 147.0 on a national scale rather than a divisional one. The 

2 146.2 146.8 problem itself is a simple one-the WIA has a deficit 

7 146.35 146.95 of some $16,000. The cause is equally simple-'the 

_, WIA exists to provide a service for its members' (AR 

_ May 1975). 

"The effects of inflation cannot be countered by 
operating on a fixed budget drawn up some eight 
months before the Institute's financial year. This can 
only be done if, as in any trading organisation, 
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AMATEUR BANDS 


CALCOMP AUDIBLE 
CONTINUITY TESTER 


EFFECTIVE 

COMPACT 


★ Replaces buzzer and bells and danger of inductive 
kickback 

★ Audio tone varies with resistance (0 to 50 OHM) 

★ Open circuit 9V at the probes 

★ Short circuit current 6mA 

if Fits your hand and your tool box 
if Safe for semiconductors 

★ Measures only 70mm x 35mm x 95mm 

$ 12.93 including sales-tax plus P & P $ 1.00 


AUSTRALIAN TIME EQUIPMENT PTY LTD 

192 Princes Highway, Arncliffe, IM.S.W. 2205 
Phone: 59 0291 



BRIGHT STAR CRYSTALS PTY LTD 

35 EILEEN ROAD. CLAYTON. VICTORIA. 546 5076 


ATTENTION!!!! 

All constructors of Electronics Australia projects* 
BRIGHT STAR CRYSTALS PTY.LTD. 

Have for prompt delivery ALL CRYSTALS for past and present^ 
projects, including September's Quartz Crystal Drive Unit for clock 
3276-8 KHz "D" spec, GGDF. (See E A. Sept '75 page 74). 

With more than 36 years experience BRIGHT STAR can supply ALL 

your Crystal needs. 



ALSO AVAILABLE 




* Wideband Amplifiers. 

* Crystal OsciFkfrors. 

* Crystal Clock and Decade 
Counters. C-MOS.TTL. 

* Pre Scalers to 250MHz. 

(See previous advertisements.) 

' Send S.A.E. for new catalogue. 


W. J. MONCRIEF PTY. LTD. 
PERTH. PHONE 25-5722, 25-5902 

FRED HOE & SONS PTY. LTD. 
BRISBANE. PHONE 47-4311 





ROGERS ELECTRONICS 
ADELAIDE. PHONE 64-3296, 42-6666 

PARIS RADIO ELECTRONICS 
SYDNEY. PHONE 31-3273 


DILMOND INSTRUMENTS HOBART. PHONE 47-9077 


increasing costs are passed on as they occur. In its 
present form the WIA has nowhere to pass these 
costs, other than to its members in the form of 
increased subscriptions or levies. The only profitable 
side of the Institute's activities has been the sale of 
publications. It would be pretty unreasonable to 
expect this facet of operations to be able to cope 
with a $16,000 deficit, nevertheless the lesson should 
be sufficient to bring home the fact that the Institute 
can only hope to meet the costs of the services 
sought by members if it can increase its income by 
means of a trading subsidiary. 

"I doubt that the investigation to be undertaken 
by VK3ZBB into 'the whole of the systems and ser¬ 
vices of the Institute from top to bottom' will arrive 
at any worthwhile recommendation for reducing 
expenditure, and agree with the comment in the 
Executive Annual Report 'that if the office is to 
provide the service to the Institute that council 
expects of it then there is a limit to the economies 
which we can apply'. 

"With this in mind, therefore, it is suggested that 
the WIA implement the incorporation of a wholly 
owned trading subsidiary. If the proposal is contrary 
to the WIA constitution, then amend the constitution 
to provide for it. 

"At present the WIA has a membership of some 
4500. There are some 6850 licensees. The advent of 
novice licensing will probably raise this number to 
8000 within twelve months. The WIA serves the 
interest of all licensees, whether members or not, yet 
it gains no financial benefit from the business 
generated by these licensees. I recollect a survey 
undertaken some four or five years ago (or was it 
longer?) which indicated that each amateur spent an 
average of $15 per head per year on miscellaneous 
equipment (excluding one major purchase such as 
transceivers). No doubt the figure would be higher 
due to the effect of inflation, but 8000 x $15 gives 
a sales potential of $120,000 pa, plus major equip¬ 
ment. It would be foolish to suggest that the whole 
market could be captured by anyone, but neverthe¬ 
less there is room for the Institute to enter the market, 
and to gain some financial benefit from the activities 
of its members. 

"It is realised that the proposal may run contrary 
to the vested interest of those divisions which 
undertake a form of trading activity, and indeed con¬ 
trary to the interest of quite a few members them¬ 
selves. Nevertheless, the financial future of the 
Institute is equally as important as that of divisions 
and individual members, and any argument to the 
contrary should not be allowed to sway a decision. 

"The project will need capital. This could be raised 
by the sale of shares to members and or by deben¬ 
tures. If 4500 members were to contribute an average 
of $20 per head in shares or debentures this would 
raise $90,000. Easily said, not so easily raised. The idea 
would need to be sold to members on the basis that 
a successful operation would allow a reduction in the 
present annual subscription rate, as well it could. 
Better an investment than a yearly contribution. 

"The project, if it is to get off the ground, would 
need to be able to compete with other dealers and 
indeed offer incentives to members or shareholders 
by way of discounts. This would induce further mem¬ 
bership from non-members, thus contributing to 
Institute revenue. 

"The WIA, by virtue of its connections, should be 
able to arrange agencies for sale of almost every 
brand of equipment, and whilst at the outset activities 
may be limited to amateur radio lines, it should be 
the aim to extend generally into the field of electronic 
equipment. This in fact would be highly desirable 
even at the outset, as it would be difficult to hold 
and defend a small segment of the electronic market 
when competitors have advantages accruing from 
profitable volume sales in the whole field. 

"Without a commercial means of revenue the 
Institute faces bankruptcy in the foreseeable future. 
With this in view, it is considered that there is scope 
for the WIA to participate in the market which it 
serves to protect, and to compete profitably to such 
an extent that the cost of services provided to mem- 
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IONOSPHERIC PREDICTIONS FOR NOVEMBER 

Reproduced below are radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Department of Science. The graphs are based on the limits set by 
the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Frequency). Black bands 
indicate periods when circuit is open. ___ 11 75 


7MHz EAST! 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 


EAST AUST TO BARBADOS (SR) 

JOHANNESBURG 
McMURDO SOUND 
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
WELLINGTON 
WEST AFRICA 
WEST EUROPE (SRI 
WEST EUROPE (LR) 
ADELAIDE TO SYDNEY 
BRISBANE TO MELBOURNE 
PERTH 
SYDNEY 
DARWIN TO SYDNEY 
MELBOURNE TO PERTH 
SYDNEY 


EAST AUST TO BARBADOS (SRI 
JOHANNESBURG 
McMURDO SOUND 
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
WELLINGTON 
WEST AFRICA 
WEST EUROPE (SRI 
WEST EUROPE (LRI 
ADELAIDE TO SYDNEY 
BRISBANE TO MELBOURNE 
PERTH 
SYDNEY 
DARWIN TO SYDNEY 
MELBOURNE TO PERTH 
SYDNEY 



15 16 17 18 19 20 21 22 23 24 01 02 03 04 05 06 07 08 09 10 11 12 13 



21MHz EAST 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 


EAST AUST TO BARBADOS (SR) 
JOHANNESBURG 
McMUROO SOUND 
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
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ADELAIDE TO SYDNEY 
BRISBANE TO MELBOURNE 
PERTH 
SYDNEY 
DARWIN TO SYDNEY 
MELBOURNE TO PERTH 
SYDNEY 


bers can be covered to the mutual benefit of the Insti¬ 
tute and its members." 

A point to note is that Don Watson is well qualified 
to analyse and advise on such a problem. In his 
work-a-day life he is in close touch with the world 
of finance which deals with far greater amounts than 
the WIA or any other amateur radio society would 
expect to become involved in. 

Therefore, the proposal merits deep consideration 
and positive investigation. 

What is your considered opinion? 

RADIO CLUB NEWS 

UNSWARS CHRISTMAS VACATION ACTIVITIES 
To assist interested persons to obtain a novice 
licence, the University of NSW Amateur Radio 
Society has arranged a program of study activities. 

There being no minimum age limit set for the 
novice licence, all ages will be catered for. 
Encouragement is also being given to the participa¬ 
tion by ladies in the study groups. 

Activities will cover theory, regulations and Morse 
code practice. A study of the social and cultural 
aspects of amateur radio, practical constructional 
projects and field excursion trips will also be 
included. 

The first meeting will be held on Saturday 13th 
December, 1975 at the Wireless Institute Centre, 14 
Atchison Street, Crows Nest (near St Leonards Rail¬ 
way Station) at 7.00 pm. Assistance will be given to 
solve transport difficulties. 

Activities will normally take place from 6.00 pm to 
9.00 pm each Tuesday, Thursday, Friday and Saturday 
concluding on 26th January, 1976. 

The only fee involved is $5.00 to cover printed 
material. 

All activities are on a voluntary basis and assistance 
from those interested in helping will be welcome. 

No previous knowledge of radio theory is neces¬ 
sary to attend the classes. Enrolment may be made 
at the first meeting it is convenient to attend. Those 
wishing to assist should write to the University of 
NSW Amateur Radio Society, Vacation Activities 
Group, The Union Box 57, PO Box 1, Kensington, 
NSW 2033. 

WAGGA DISTRICT RADIO CLUB: At the annual 
general meeting of the Wagga District Radio Club 
the following office bearers were elected: President, 
John Eyles VK2YCM. Vice-president, Warren 
Williams VK2ZGN. Secretary-treasurer, Jeff Lane. 
Committeemen, Sid Ward VK2SW. Doug Meneke, 
VK2ZMP. Jeff Brill. 

For details of club activities contact Jeff Lane, 274 
Lake Road, Kooringal, NSW 2650. Telephone (Bus) 
Wagga 211833. 

MOORABBIN AND DISTRICT RADIO CLUB: At 

the August general meeting of the MDRC there was 
good news on the proposed combined club rooms. 

The Moorabbin Council has set aside an additional 
$20,000 for the building. That amount, plus the 
$46,000 allocated in 1974, plus the $7500 contributed 
by the combined clubs, makes a total of $73,500. 

It is understood that building plans have been 
finalised and tenders for the construction would be 
called for before the end of August. It is anticipated 
that the new building will be completed early in 
1976. 

EASTERN ZONE VICTORIAN DIV. WIA: The annual 
meeting of the Eastern Zone was held on 30th August, 
1975 at the Gippsland Institute of Advanced Educa¬ 
tion, Churchill. The activities of the zone during the 
past twelve months was outlined in a report by the 
president Ted Allchin, VK3YGI. These included the 
promotion of amateur radio through the Central 
Gippsland YRCS at Traralgon and Traflagar also at 
Warragul under the Adult Education Scheme. It was 
reported that 25 candidates are ready for the first 
novice licence examination. 

Ted also reported considerable activity in updating 
and resiting the Latrobe Valley repeater and the con¬ 
struction of the East Gippsland repeater. The Eastern 
Zone hookup on 3650kHz each Sunday night at 2030 
hours has continued with various stations taking 
part. 

It was announced that Gregor Cox, VK3ZGC, was 


the winner of the 1975 Eastern Zone Activity Award. 
Other subjects discussed were the Wildcat DX 
Award; the Eastern Zone Newsletter; working bees 
for the Latrobe Valley repeater; testing of the East 
Gippsland repeater on channel 3 and the Morse code 
practice sessions each Tuesday evening. 

Office bearers elected for the coming year were: 
President, Ted Allchin VK3YGI. Vice-president, Bruce 
Hocking VK3ADB. Secretary-treasurer, Harold Hardy 
VK3YGJ. Repeater Officer, Graham Colley VK3QZ. 
Activities & Publicity Officer, Bob Sherlock VK3APV. 
Station Officer, David Scott VK3DY. Asst Station 
Officer, George Francis VK3HV. WICEN Co-ordin¬ 
ator, Keith Scott VK3SS. 

Guest speaker for the evening was Mr Paul 
Strickland, spokesman for the Gippsland Institute of 
Advanced Education newly-formed FM broadcasting 
group. Paul outlined the function of the station, which 
will broadcast fine music, educational and public 
access programs. Amateurs in the area were invited 
to assist in the construction and provide technical 
assistance in the operation of the station. Being a 
non-profit organisation, Paul explained that dona¬ 
tions of equipment or money would greatly assist the 
project. 

SIGNAL CORPS JUBILEE 

The 50th anniversary celebrations of the Royal Aus¬ 
tralian Corps of Signals, will be held throughout Aus¬ 
tralia from 3rd to 10th November, 1975. Members of 
the 2nd Signal Regiment will install and operate an 
amateur station at Watsonia Barracks, Melbourne 
during that period. 

A display of army signals equipment will be open 
for public inspection on the 8th and 9th November. 
The Governor General will open the display- on the 
8th. 

The amateur station, under the supervision of full 
call licensees and manned by members of the Signal 
Corps, will operate from 3rd to 10th November 
inclusive. The call sign specially allocated for the 


occasion is AX3SIG and will be used only for the 
duration of the celebrations. The station will be 
operated for 24 hours each day on all HF amateur 
bands from 160 metres, and on two metre simplex 
and repeater channels for VHF operators in Mel¬ 
bourne. 

Standard service equipment will be used in the sta¬ 
tion installation. Among the supervisors holding 
amateur licences will be Lt John Loftus, VK3QK, Lt 
Col John Bennett, VK3ZA and Surgeon Captain Jim 
Lloyd, RAN, VK3CDR. 

The station will run 50 watts AM on 160 metres and 
400 watts upper side band on all other HF bands. CW 
will also be used and it is hoped that RTTY will be 
used. 

A special QSL card has been printed and it is hoped 
that world wide contacts will be made. The station 
will be part of an amateur hookup of signal corps 
divisions throughout the world. ® 


SO YOU WANT TO BE 
A 

RADIO AMATEUR? 

To achieve this aim. why not undertake one 
of the Courses conducted by the Wireless 
Institute of Australia? Established in 1910 
to further the interests of Amateur Radio, the 
Institute is well qualified to assist you to your 
goal Correspondence Courses are available 
at any time Personal classes commence in 
February each year 

For further information write to: 

THE COURSE SUPERVISOR, 
W.I.A. 

14 ATCHISON STREET, 

CROWS NEST, N S W. 2065 
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Shortwave 
Scene 


by Arthur Cushen, MBE 



The success of the Radio South Africa Externel Service, which wes opened 
in 1966 with four transmitters of 250kW, has been such that three further 
transmitters of 500kW are to be installed. 


Radio South Africa has announced that the South 
African Broadcasting Corporation (SABC) has 
authorised the installation of three additional 500kW 
transmitters at the HF Verwoerd Transmitting Station. 
Extensions to the buildings will be necessary to 
accommodate the new equipment, and new anten¬ 
nae arrays for the transmitters will be erected. The 
project is in its preliminary stages and thus far, no 
date has been set for the transmitters to become 
operative. 

At present Radio South Africa uses four transmit¬ 
ters of 250k W, which were opened May 1 1966. They 
are located at the HF Verwoerd Transmitting Station 
at Bloemendal, some 45km south of Johannesburg. 
The transmitters are operating with programs for 
156 hours a week and broadcasts are carried in 10 
languages. 

As well as serving Africa, transmissions are beamed 
to Europe and North America. A service to Australia 
and New Zealand operated for four years, but was 
withdrawn due to the difficulties providing a reliable 
signal into this area. Several transmitters of lOOkW 
are also located at Bloemendal and these carry the 
internal programs for reception in Southern Africa. 
The tropical bands are used for this purpose. 

We visited the transmitting site in 1969 and found 
it to be one of the most modern in the world. At that 
time a huge new studio building was being built at 
Auckland Park, a Johannesburg suburb, and this is 
now complete and houses the radio and television 
services. 

The SAfeC has 19 different program services which 
cover English, Afrikaans, and the Bantu languages. 
Some 86 stations operating on FM provide most of 
this service. 

VOICE OF MALAYSIA 

A powerful signal from the Voice of Malaysia at 
Kuala Lumpur has been heard on 15275kHz with an 
English transmission to 0850GMT. The broadcast is 
on the air from 0625GMT on 15275kHz and 6175kHz. 
According to the closing announcement the trans¬ 
mission continues in Indonesian on 6175kHz up to 
1600GMT. 

Our reception on 15275kHz has included the inter¬ 
val signal up to 0900GMT and then a program in 
Indonesian. It is understood that a new high-powered 
500kW transmitter has been installed in Sabah, and 
this could be the reason for the stronger signals on 
this frequency. 

NEW BOGOTA FREQUENCY 

Radio Nacional at Bogota Colombia has been 
heard on 15335kHz with a relay of the Nacional 
program around 0200GMT. This frequency, 
previously inactive for some months, is giving good 
reception in New Zealand until close down at 
0400GMT. On Mondays the program consists of clas¬ 
sical music with a three note chime at 0200GMT and 
full station announcement. 


Notes from readers should be sent to Arthur Cushen, 
212 Earn Street, Invercargill, NZ. All times are GMT, 
add 9 hours for West Aust. Summer time, 11 hours 
for East Aust. Summer time and 13 hours for NZ Sum¬ 
mer time. 


According to the New Zealand DX Times the sta¬ 
tion has been heard with a session of English lessons 
and transcription programs provided by Radio 
Nederland. During the week news in Spanish has also 
been observed at 0200GMT. The call is HJZP and the 
power is 20kW. Nigel Robins of Wellington and 
Bruce Cavanagh of Invercargill both report good 
reception. 

KGEI SCHEDULE 

The November schedule for station KGEI at San 
Francisco shows that Gospel transmissions are 
beamed both to Asia and Latin America on two trans¬ 
mitters. The transmission to Asia from 0700- 
0900GMT is carried on 5980kHz with 50kW, the first 
hour of the broadcast being in English. The power 
of 250kW is used for the balance of the transmission 
from 0900-1400GMT on 5980kHz, with English from 
1000-1100GMT. 

Transmissions to Latin America are 2130-0030GMT 
on 15280kHz, 0030-0200GMT on 11905kHz, and 
0200-0700GMT on 9615kHz, all using 50kW. A further 
service from 0900-1500GMT on 9615kHz also uses 
50kW. The 250kW transmitter is used from 2330- 
0100GMT on 15355kHz, and carries German and 
Spanish programs beamed to Latin America. The sta¬ 
tion address is: Radio KGEI, Box 15, San Francisco, 
California, 94063. 

SW CLUB ENDS 

The Radio Canada Short Wave Club was terminat¬ 
ed this month after being on the air for the past 14 
years. The broadcast carried on a Saturday evening 
transmission was originally conducted by Basil Duke, 
but in later months has been compered by Ian 
McFarland. In addition, the club produced a bulletin 
for its members and, over the years, broadcast 
several interesting series, including one on foreign 
station identification and another on the different 
types of interference. 

Another session to be withdrawn on November 2 
was the Listeners Corner, which has also been a long 
running program and best remembered by its com¬ 
pere, Earle Fisher. This was broadcast on Sunday 
evenings, but in recent months was part of the Satur¬ 
day broadcast being featured with the Short Wave 
Club. 

MAJOR BRAZILIAN CHANGES 

There has been a tremendous increase in the num¬ 
ber of stations in Brazil in the past few years, and 
this has forced the authorities to make many 
frequency changes for stations using the lower chan¬ 
nels in the 90 and 60 metre bands. It has also been 
announced, according to the BBC Monitoring Serv¬ 
ice, that Brazil is undergoing a massive change in 
broadcasting with the licensing of 379 additional sta¬ 
tions, bringing to 1170 the number of medium-wave 
broadcasters operating out of 861 cities. 

Radio Nacional de Brasilia has only one 250kW 
transmitter in operation, and it is beamed to Europe 
only. A second transmitter has arrived from Switzer¬ 
land, and will be used for North American broad¬ 
casts. The broadcast to Europe continues to be well 
received on 15245kHz with English from 2100- 
2200GMT. The address of Radio Nacional de Brasilia 
is PO Box 07/0173, Brasilia. 
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INDONESIAN NEWS 

The interest in signals from Indonesia is shown by 
the reports of many readers who are hearing stations 
from this part of the world. RRI Kupang, Timor has 
been heard on 3385kHz after 1400GMT when the 
Papua-New Guinea station Radio East New Britain 
leaves the frequency. RRI Palangkaraya, has been 
heard by Craig Tyson, Wembley, WA , with station 
identification at 1333GMT on 3905kHz. Our recep¬ 
tion at this time showed the station to be carrying 
a program of light classical music on Sundays. 

RRI Fak Fak, using 4789kHz has station announce¬ 
ments at 0958GMT. RRI Sibolga, is reported on 
5260kHz in "Down Under DX News" as operating 
on this frequency from 1000-1600GMT. RRI Pakan- 
buru, has been heard on 5886kHz closing at 
1558GMT. The same program is carried on 5205kHz 
and the schedule is 1000-1600GMT. 

MEDIUM WAVE NEWS 

PHILIPPINES: The new 250kW transmitter of the Far 
East Broadcasting Company at Iba, Zambales, in 
Northern Luzon has been heard on 1470kHz at 
1400GMT. This station broadcasts to Hong Kong, 
South China and South East Asia. The signal at our 
location was fair, but we are receiving it on the back 
of the beam, and as well there is considerable inter¬ 
ference from Chinese and Thai stations on the 
same frequency. The program consisted of recorded 
Gospel music with announcements in Chinese. 
Reports should be sent to the Far East Broadcasting 
Company, PO Box 2041, Manila, Philippines. 

QATAR: According to the BBC Monitoring Service 
the new station in Qatar on 952kHz uses the power 
of 750kW. Reception is possible around dawn. The 
station is located at Al-Quraysh in the northern 
coastal area. 

AUSTRALIA: Further expansion of medium-wave 
and FM services in Australia was recently announced, 
and this includes plans for nine FM stereo stations 
and three medium-wave stations. The medium-wave 
stations are to be licensed to universities and other 
institutions of learning on a twelve month experimen¬ 
tal basis, according to DX Post of Adelaide. 

The medium-wave stations are to be given to: 
Darling Downs Institute, Toowoomba; the National 
University, Canberra; and the West Australian Insti¬ 
tute of Technology. The stations, mainly in provincial 
regions, will provide adult and teacher education 
programs, as well as cultural broadcasts. 


LISTENING BRIEFS 
EUROPE 

MALTA: Broadcasts from Malta on 9755kHz have 
been heard at 2045GMT on Saturdays. These are 
beamed to the United Kingdom, using the transmitter 
of Deutshce Welle. The station was also heard to 
carry Gospel programs for the Voice of Hope and 
Ibra Radio after 2100GMT, arid it is thought that these 
are aimed at Portugal where there have been serious 
political disturbances. 

GERMANY: According to "Sweden Calling DXers," 
broadcasts from RIAS, Berlin, on 6005kHz are now 
from two different transmitter locations —at 
0325-1730GMT from a 20kW transmitter in West 
Berlin, and at 1730-0315GMT from a 100kW transmit¬ 
ter in Munich. This change took place recently. 
Reception reports are requested, and will be verified 
by a card with a picture of the station. 


ASIA 

THAILAND: Radio Thailand, Bangkok has been 
heard on 9655kHz with an English announcement at 
1024GMT prior to commencing their external service. 
Craig Tyson, of Wembley, WA, reports fair reception 
of this transmission. 

KOREA: Recently we reported reception of a Korean 
signal opening at 0900GMT on 6348kHz, with news 
at 1000GMT. This signal was first noted by Steven 
Greenyer of Invercargill. According to a listener in 
Japan, the station is known as 'Radio Echo of Hope.' 
It has no connection with the former Korean Army 
Station 'Voice of Hope,' and is presumed to be 
broadcasting from South Korea. The present 
schedule is: 0200-0500GMT, 0900-1200GMT, and 
1230-1530GMT, all on 6348kHz. ** 
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HJBEO0 £Wm?i 


THAT EDGE ELECTRIX HAVE THE BEST PRICES 
on AKAI HI-FI [AND MORE] 


AKAI 


TURNTABLE 

AP002 


i 


AKAI 


Incredible low price belt driven 
semi-automatic quality 4 pole synchronous 
motor light feather touch. Wow and flutter 
0.08%. Ston ratio 48 dB. $54.00 off. 

LIST PRICE 
$189. 


V 



_ TURNTABLE 

AP003 

No.2 in the AKAI range Semi automatic 
belt drive slimline design-brushed 
aluminium surface. Wow and flutter 
0.05%. Signal to noise ratio 52 dB. At 
$176. That's $59.00 beTow 
recommended list. LIST PRICE 

$235. 




AKAI 


AKAI 


CASSETTE DECK 
GXC-36D 



SPEAKERS 
SW42 

This magnificent design produces a bass 
sound equivalent to a big system 6.5inch 
woofer and 2 inch tweeter. You won't 
believe the sound or our discounted 
price. LIST PRICE 

$162. 


AKAI 


J. 




Usual beautiful AKAI quality with the AKAI GX 
head. Wow and flutter 0.12% wrms. Signal to noise 

ratio better than 48 
dB. Pause control — 
O.L.S. and chrome 
low noise functions 
with a price $70 
below recommend- 


LIST PRICE 
$289. 


v 



ed list. 



CASSETTE DECK GXC 

-75D 


< 


The masterpiece, Dolby-auto distortion reduction 
O.L.S. function, unique reverse system with mode 
selector. If you're looking for the best — this is it 

$108 off the 
recommended 
\ list. 



LIST PRICE 
$498 


AKAI 


AMPLIFIER AA5210 


AKAI 



TUNER AMPLIFIER AA810 


lowest priced AMP. Rated at 15 watts . iq T poire 
side. 8 to 100,000 Hz ± 0 dB - 3 dB. Llb V! " Ibt 


AKAI’S 

RMS a side. «-* ■ w,www ■ ■- ~. — , 

Beautifully styled with brush aluminium face and $4ID 
the usual AKAI high quality. 


The latest tuner AMP 10 watts RMS per 
channel — frequency response 20-60000Hz. 
Superb AM and FM stereo reception with all 
the class of the big AKAI tuner amps. $60.00 
off. 


LIST PRICE 
$245 



CORAL SPEAKER KITS 



12" 4 WAY 

PAIR 

12SA1 

10" 3 WAY 

PAIR 

10SA1 



Why pay $200 to 
$300 for a 4 or 3 way 
pair of top class 
speakers? Here's what 
to do — buy the kit 
(pair) complete with 
all bits and make or 
buy your own 
cabinets. They really 
sound good I 


PHILLIPS 8" 2 WAY SPEAKER SYSTEM 
COMPLETE WITH CABINETS AD8K40 




you ..—- — - 

screwdriver to assemble 
this pair of Philips 
speakers, 12” x 18” 
cabinets supplied — 40 
watts RMS a side, 8” 
woofer and a Philips 
dome for each. The 
sound? Everyone knows 
how good Philips 
speakers are! 


BLANK TAPE . . . BLANK TAPE. .. BLANK TAPE .. . BLANK TAPE. .. BLANK TAPE. 


CASSETTES 


MEMOREX MRX2 TDK 


HITACHI , 12 24 

C60 LN 1 60 1.47 1.33 1 12 24 1 I 2 24 - 

C?2°0 L UN 2*-95 2*80 2!65 C60 1*30 2*15 2^00 oil tS Jill lig ‘90 
CDC° 60 N 2:35 2-14 1.93 C90 fjo sioO 2.80 C90 LN, | ; |g §;f° §;«° SONY 


CONCORDE 

1 12 24 

1.20 1.10 1.00 
C90 1.60 1.50 1.40 


CDC 90 3.10 2.90 2 

CDC 120 3.95 3.80 3.65 


HITACHI REEL TO REEL 

1 5 10 

AL7 7” X 1800’ 7.50 7.00 6.50 

EL7 7” x 1200’ 6.50 6.00 5.50 

ED7 7” x 2400’ 8.50 8.00 7.50 


EDGE ELECTRIX ptyLtd 

31 BURWOOD ROAD 
BURWOOD N.S.W. 2134 
TELEPHONE: 747-2931 


C90 SD 3.65 3*.45 3.25 C90 LN 2.55 2.25 2.05 

I----- “ I 

PLEASE RUSH ME.ENCLOSED 

IS MY CHEQUE FOR.+$ 5 p&p 


PLEASE FORWARD INFORMATION ON. 


NAME .... 
ADDRESS . 


.Post Code. 
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SOCKET SPANNER SET 

32 piece metric brand new V*", + 

'/•" drive ratchet ext bar, T bar plug 
spanner etc in metal case only $ 5.95 
set. Post A 95c, B $1.10, C $1.25, C$ 1 . 35 . 


CIRCULAR SLIDE RULE 

Concise model no. 300 
4’/a" in diameter. Will do the same 
work as the conventional slide 
rule. Instruction book included. 
P & P 20c. $4.50 each 


P.M.G. TYPE TELEPHONES 

Standard desk type with magneto bell 
calling device. Range 30 miles. Uses 
standard batteries at each phone. Any 
number can be connected together on 
single line. 

$35.00 

(2 TELEPHONE SETS) 

$1 cartage to rail. Freight payable at 
nearest attended railway station. 


ALTIMETERS 

Sensitive type ex Air-Force, made by 
Pioneer USA. $37.50. 

Post: A $1.50, B $1.60, C $1.95, D $2.75 


TEN CHANNELS 
VHF TRANSCEIVER 

Types TR 1934 100-125 MHz and TR 1936 
125-150 MHz. 28 volt DC operated AM 
single crystal locks both TX and RXon 
same channel complete with 
generator. $ 33.00 


MINIATURE 
ELECTRIC MOTORS 

l’/j to 3 volts DC. Ideal for model 
boats, cars, planes, etc. Strong torque. 
Only 

75c each or 10 for $5 
P & P 20c ea. or 10 for 55c. 


FREQUENCY METERS 

AN URM 32 A 120 KHz TO 1000 MHz, 
with two 40V power supply, $125.00. 
$ 1.00 cartage to rail, freight payable at 
nearest attended railway station. 


ILFORD 17.5 mm 
SPROCKETED 
MAGNETIC TAPE 

1000 ft reels brand new original packing 

$4.00 ea. quantity 

available 

Post A 79c, B $1.20, 

C $1.40, D $1.70 


No. 62 TRANSCEIVER 

With headphones, accessories etc. 

$60. 


TELEPHONE WIRE 

1 mile twin(2 miles) genuine ex-Army 
Don 8 perfect condition $35 per drum 
$1 cartage to rail freight payable at 
destination. 


PRISMATIC COMPASSES 

Genuine ex-army Mk 3, liquid dam 
ped, as new $35.00 P & P $1.05 


MORSE KEY 

$1.40 

Post 20c. 


MORSE KEY BUZZERS 

$4.25 

Post 55c. 


HALF INCH RECORDING 
TAPE 

Top Grade 2400' on l 0 ’/ 2 " reels. Ideal 
Video Experimenting. Only $3 gQ 

P& PA. $1.55, B $1.60 Per reel. 

C. $1.95, D. $2.75. 


UNISELECTORS 

4 bank 25 position $4 each. 

P & P A. 70c, B. 85c, C. $1, D. $1.10. 


ADLER FREQUENCY 
METER 

100KH7 20MHz $95 


4 DIGIT RELAY COUNTERS 

50 volt DC, suit slot car Lap counters, 
etc. 

$1.25 each PiP 30c. 


NIBBLING TOOL 

Cuts sheet metal like a punch and die, 
trims, notches and cuts to any size or 
shape over 7/16inch. • 

ONLY $9.95 
Post 55c 


NIFE CELLS 

1.2 Volt, fully charged, 4in x 3in x lin 4 
AH. 

$1.50 each P & P 30c. 



BC221 

Frequency Meters. 

$35.00 


HANDY SIGNAL INJECTOR 

Produces an Audio Signal in rich 
harmonics. Ideal for Sig Tracing in 
A.F., I.F., and R.F. circuits. Powered 
by 4 Penlight Batteries with On Off 
Switch and indicator lamp. Size 1V 2 " 
Diam. 5" Long. Only 

$6.50 Post 55c 


P.M.G. TYPE KEY SWITCHES. 
45C P8.P20C 


TELESCOPES 
ZOOM FOCUSING 

25 X 30$19.95 - 40 X 40 $28.95 
50 x 50 $37.50. 60 x 60 $75.00 as illustrated. 
P4PA. $1.45, B. $1.60, C. $1.75, D. $1.85. 


VALVES 

BRANDNEW 

IN CARTONS 


807 

$1.50 

CV850 

$1.50 

65N7GT 

95c 

1H6G 

75C 

5U4G 

95c 

832 

$5.00 

EF50 

75c 

6AG5 

80c 

5Y3 

$1.99 

6X4 

$2.25 

2x2 

75C 

VR64 

75c 



VT4C 

75C 


P8. 

P 30c 



PARABOLIC REFLECTORS 
PYREX MIRROR 

36" dia. Ideal solar radio optical ex¬ 
perimenting also decorating purposes. 
$37.50 Sorry shop sales only. 


RADAR TRANSCEIVER 

X BANDWITH KLYSTRON 

ETC $45.00 



Ask for our 
Illustrated leaflets 


60 magnification with a 
60mm coated objective lens. 
With tripod. 

$39.50 

P & PA. $1.55, B. $1.75, 
C. $2.25, D. $3.25. 



WALKIE TALKIES 

2-way radio, 7 transistor. PMG ap¬ 
proved, set of 2 only $49.50 

1 watt, 11 transistor $130.00 set of 2. 

P& PA. $1.45, B. $1.60 C. $1.75, 

D. $1.85. 


SMALL COMPUTER 
PANELS 

3in x 2in containing 2 valves, qty. of 
resistors, etc. 

ONLY 75C P 4 P 30c. 


ELECTRONIC FREQUENCY 
1 COUNTER 

Austronic type DFC-4 240V 50 cycle 0- 
lOOKHz $ 15Q 


IMPELLER PUMPS 

New gunmetal body. Stainless Steel 
Shaft. Neoprene Impeller. Up to 15ft 
Lift, suitable for almost any type of 
liquid. Self prining. Ideal boat bilge 
pump, sullage drains, etc. Approx size 
8" x 5" 

%" $ 21.00 

V2" $26.50 

3 A" $28.95 

P & P A. $1.45, B. $1,60, C. $1.75, D. $2. 


RECEIVER No. 210 

2-16 M/cs. $65. 

Transmitter No. 11 suits 210 $35. 

24 volt Power supply to suit above $15. 
Or complete station with Headphones Mic 
Morse Key. Antenna $110. 


CASSETTES 

C60 Low Noise Cassettes 

$ 1.20 

C90 Low Noise Cassettes 

$1.75 

Post 33c. 


J0 X 30 $5.85. PiP 55c. 

30 x 60 $34.50. P & P A. $1.79, B. $2.20, 
C. $2.40, D. $2.70. 

SOLENOIbS- 

Plunger Type 12V 300MA. Suit electric 
camera control, miniature trains, 
radio, etc. 

$2.50 P & P 20c 

200 MA 24 volt. Vein push movement. 
_ $2.50 P & P 20c. _ 

SELSYN MOTORS 

MAGSLIP 

Md 11 .$5.25 ea. 

No. 19 TWO WAY RADIOS. 

Power supply, accessories, etc., $35. 

BINOCULARS 

PRISMATIC Coated Lenses. Brand 
new. Complete with case. 

7 x 35 Wide Angle.$35.50 

8 x 40 Wide Angle. $39.50 

7 * 50 • * $3L50 

0 x 50 $32.50 

J 2 X S $33.45 

20x50 $37.95 

P & P A. $1.45, B $1.60, C. $1.75, 

__ D. $1.85. _ 

3000 TYPE RELAYS 

P.M.G. 200Ohms — l'SOOOhm 
Coils $2.50 each. P& P30c. 

SPY TELESCOPES 

b x 17 mag size of a rifle cartridge 
extends to 8". Only $3.50 each, post 
55c. _ 

Cintel Oscillator and Electronic 

Counter, type 388. $250 


SPECIAL lucky dip valve offer, 15 new 
valves in cartons for only $2.95. We 
haven't got time to sort them, so you 
reap the benefit. 

P & P A. 60C, B. 85C, C. $1, D. $1.10. 


CONDENSER LENS 

IVi" Diam 4 Vi" F.L. 75c. 
_ p & p 20 c 


MULTIMETER 

A compact and handy tester for 
workshop or lab where quick circuit 
checks are required 
DC Voltage 5-2.5K (20,000 OHMS per 
volt) AC Voltage 10 1000V (10,000OH- 
MS per volt) DC Current 0 50 UA. 0-2.5 
MA, 0-250 MA. Resistance 0-6 Megoh 
ms Capacitance 100 UUF to IUF 
Decibels — 20 to plus 22 DB. Complete 
with instructions. 

Only $15.95 ea. Post $1.05. 


EX ABC RECORDING 
TAPES TOP BRANDS 

V4"xl200'on7"reels. $2.50 

P 8. P A. 72c, B. $1.05, C. $1.15, D. $1.30 


Panoramic Adaptor 

E.M.I. type PRA-1 455 variable KC. 
Course 440-520 Kc 
Centre Freq. 520-440 Kc. 

Fine centre Freq. 20-0-20. 

Filter band width 50, 100, 200. L.F. 
200. H.F. Sweep band width 0-200. 

$75.00. 


CONDENSER LENS 

2>/ 2 in DIAM. 2in FL. $1.50 each. Or 
$2.50 per pair. P & P 20c. 


TRANSCEIVERS 
Ex Army 

No 10 set, 38 to 55MHz with hand piece 
$22.50. Battery to suit $3.50 extra. 

No C42 set, 36 to 60 MHz complete with 
24V power supply, headphone, mic, 
leads etc $45.00. 

No C45 set, 23 to 38 MHz complete with 
mast, headphones, mic 24V power 
supply etc. $95.00. 

$1.00 cartage to rail, freight payable at 
nearest railway station. 


Hartley double beam oscilloscope. Type 13A 
with probes. 

Working $ 150.00 


77D x RCA STUDIO RIBBON MICRO¬ 
PHONES Variable pattern & response music 
or speech. $80.00 ea Post A $3.30 
B $4.00 C $4.30 D $4.80 


COMMUNICATIONS 

RECEIVER 

TCA R&223 Communications 
Recaivars. These receivers don't 
cost as much as a R390 A or a 
RACAL but giva you tha op¬ 
portunity of having a unit with a 
similar parformanca at a fraction 
of tha cost. Continuous tuning 
from 1.5 to 30.5 Mhz. bands. First 
conversion is crystal locked into a 
2.5 to 3.5 Mhz tunable second IF. 1 
uV sensitivity. Drift from switch 
on to fully warmed up lass than 3 
Khz. Dial reset to lass than 1 Khz. 
Calibration to within 3 Khz. 
(typically within 1 Khz.). 
Operation from 240V, 110V AC or 
24V DC with inbuilt power 
supplies. 19 inch rack mounting. 
Accepts coaxial 50 or 75 ohm 
antennas. Diversity operation 
possible IF output for panadap¬ 
tors etc. Complete with leads, 
headphones a bargain at $295.00 
Cartage to rail $1. Freight payable 
at nearest attended railway 
station. 


ALLIGATOR CUPS 

Sets of two with 14 " connecting wire. 5 
sets for si. Post 24c. 


522 Transceivers 100 150M CS 

$35.00 


5" CRO TUBE 5 BPI $5.50 each. 
Post A 85c, B $1.10, C $1.25, D $1.35. 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 2010 


SORRY NO COD 
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QUADRADISCS: I am writing regarding 
Quadradiscs. Can they be played on a stereogram 
and a 4-channel gram without damaging needle, 
record or record player? 

On the cover of Quadradiscs they state Compati¬ 
ble with Mono and Stereo but I want to know about 
playing it also on 4-channel matrix. (C. R., Kadina, 
SA). 

• CD-4 discs can be played on any equipment 
using a cartridge of high compliance. Any cartridge 
with a playing weight of more than 2 grams will cause 
undue wear of the high frequency carrier after only 
a few playings and will thus render them unusable 
for 4- channel reproduction on equipment haying an 
inbuilt CD-4 decoder. Unless you are particularly 
interested in the music available on CD-4 discs and 
intend changing to full CD-4 operation in the near 
future, there seems little point in buying them. 


PLAYMASTER No 1: Early in the sixties I put together 
a stereo radiogram using a Dual automatic turntable 
and a Playmaster amplifier and separate tuner. For 
the latter two units I used assembled items. As the 
turntable had to be replaced I have invested in a 
Pioneer PL-12R stereo unit. The amplifier and tuner 
are operating very well and I see no reason to replace 
them at this juncture. 

My problem, as I am not a radio or electronics 
expert, is how to connect the turntable to my 
amplifier so that I can get some stereo music. Beyond 
supplying you with the enclosed sketch I am unable 
to identify, the Playmaster amplifier. I have tried as 
many combinations of connecting the amplifier as I 
can think of but to no avail. Your advice would be 
appreciated. Is the PL-12E compatible with this 
Playmaster amplifier? (J. D., Strathfield, NSW). 

• Your last question is the crux of the matter, J.D., 
and the answer is no. From your sketch, it seems very 
likely that your amplifier is a version of the Unit 
Playmaster No. 1 published in April, 1960. This 
amplifier was intended for use with cartridges and 
does not have anywhere near enough gain for your 
new turntable which uses a magnetic cartridge. If you 
wish to continue to use your old amplifier you will 
need to build or buy a suitable preamplifier. The 
"Low Noise Preamplifier" published in September, 
1971 (File I/PRE/26) is suitable and quite 
economical. 

SSTV MONITOR: Today I picked op a copy of the 
October 1974 issue of EA and noticed in the Informa¬ 
tion Centre a letter from G.G. of Lake Heights, NSW 
concerning SSTV. 

I am a member of the British Amateur Television 
Club and interested in SSTV. The book 
recommended to me covering this subject is the 1973 
publication by Don Miller W9TNP and Ralph Taggart 
WB8DQT called "Slow Scan Television Handbook". 
It contains 248 pages and covers all facets of SSTV. 

I have one on order so cannot at the moment com¬ 
ment on it. 

I hope this will be of interest to you and "G.G/. 
(B. G. G., Napier N.Z.). 

# Thank you for your information, B.G.G., which 
we are sure will be of much interest to any of our 
readers interested in SSTV. 

CASSETTE DECK: I have had some problems arising 
from the Playmaster 144 Cassette Deck (August and 
October 1974, File 1 /RA/30,31). 

Firstly, on playback when I advanced both the level 
controls to about halfway (trying to get meter indica¬ 
tion on playback) the meters and the LEDs go into 
oscillation, accompanied by a type of buzz from the 
loudspeakers. The deck input and output are con¬ 
nected directly to the tape socket of a Playmaster 


136. Could you please explain why it is unstable as 
I cannot see any sort of feedback circuit? 

Also the two power supply capacitors seemed to 
be injecting noise. I changed capacitors and the only 
thing that changed was the tone. After a bit of advice 
from a friend and two luF capacitors, the noise was 
gone. Could you tell me the reason for this? 

On page 39 of the October 74 the drawing of 
microphone sockets is wrong, unless your sockets are 
different from mine (which I doubt). As drawn, it 
shorted the microphone to earth. 

• We will deal with your last query first as it has 
a bearing on your other queries. The microphone 
sockets must be the shorting type-they short the 
microphone input when not in use. If you use non¬ 
shorting sockets there will be a strong tendency for 
the recording amplifier to be unstable when used 
with high level sources, and this will be apparent by 
the meter and LED behaviour you describe. 

The circuit will also be more sensitive to power 
supply ripple. You obtained a reduction in power 
supply noise because the luF capacitors you added 
are more efficient in filtering high-frequency com¬ 
ponents of the rectifier ripple. 


PRINTED BOARDS: I would like to make a sugges¬ 
tion for a future article in your magazine. My 
suggestion is an article on how to design printed cir¬ 
cuit boards-in particular boards for devices that con¬ 
tain 2 or more ICs. Although I have designed a couple 
of boards, they have left much to be desired in terms 
of compactness and neatness. (G.M., Roma, Qld.) 

# Unfortunately, G.M., we are uncertain as to 
whether you are concerned with the actual 
mechanics of the artwork or with the design of the 
board itself. If you are concerned with the artwork 
mechanics, there are a number of commercial aids 
available, such as tapes, to make the job easier. If 
your query is on board design, we are afraid we are 
unable to be of much help. There are no hard and 
fast rules here; it is simply a matter of trial and error 
and experience. 

6VCDI (November 71,3/TI/10): lam about to build 
another 6V CDI system as published in your Novem¬ 
ber 1971 issue. However on page 77, first column, 


third paragraph, it says 260 turns for the secondary 
winding of the inverter and yet in the second 
paragraph it says 230 turns. It also has 230 turns on 
the circuit. Which one is correct? Have there been 
any changes or mods to the circuit? (A. B., Ross- 
moyne, WA). 

• The correct number of turns is as indicated on the 
circuit diagram, 230 turns. The only modification we 
would suggest is to omit the .001 uF capacitor con¬ 
nected directly across the output of the converter. 
This was intended to dampen the spike from the 
transistors but in practice it seems to have little 
effect. 


PHILIPS 60SR PRINTER: Would the Philips 60SR 
mosaic printer be suitable for reception of RTTY sig¬ 
nals? I am sure that other SWLs would be interested 
in using it for this purpose, if you could describe it 
as a project. Incidentally you didn't mention the price 
of the printer in your article on connecting it to the 
EA microcomputer. Finally, what is a "panoramic 
adapter"? (G.P., Bunbury, W.A.) 

• Because of its narrow paper format, its use of 
ASCII encoding and "line at a time" operation, the 
60SR printer is not directly suitable for teleprinting 
work. However, it may be possible to adapt it for such 
use, and we intend looking into this shortly. As the 
printer costs around $500, it may not be as attractive 
to SWLs as you think, however. A panoramic adapter 
is a piece of equipment which connects to a com¬ 
munications receiver, and by means of swept- 
frequency techniques displays the amplitude of all 
incoming signals in the vicinity of the signal actually 
tuned. The display is usually on a cathode-ray tube, 
with frequency corresponding to the horizontal axis 
and signal amplitude the vertical axis. The vertical 
centreline is usually arranged to correspond to the 
signal frequency being received, so that the display 
shows any signal for say 200kHz either side. 


CASSETTE DECK: I am now building the Playmaster 
stereo cassette deck and after studying the frequency 
response given (80Hz to 9kHz), I was wondering if 
it could be improved by the crossover technique as 
used for loudspeaker systems. 

Perhaps an extra stage of amplification could come 
in at frequencies below 100Hz and this would not 
contain noise because it would cut out above 100Hz. 
For frequencies above 9kHz another extra stage 
would be required using some other method of can¬ 
celling noise. The above suggestions are only tenta¬ 
tive at present but maybe some of your readers or 
staff could examine the possibilities. (R.B., Mount 
Claremont, WA). 


If you are unable to complete an Elec¬ 
tronics Australia'' project because you 
missed out on your regular issue, we can 
usually provide emergency assistance on 
the following basis: 

PHOTOSTAT COPIES: $2 per project, or $2 
per part where a project spreads over multi¬ 
ple issues. Requests can be handled more 
speedily if projects are positively identified, 
and if not accompanied by technical 
queries. 

METALWORK DYELINES: Available for 
most projects at $2 each, showing dimen¬ 
sions, holes, cutouts, etc., but no wiring 
details. 

PRINTED BOARD PATTERNS. Dyeline 
transparencies, actual size but of limited 
contrast: $2. Specify positive or negative. 
We do not sell PC boards. 

REPLIES BY POST: Limited to advice con¬ 
cerning projects published within the past 
2 years. Charge $2. We cannot provide 
lengthy answers, undertake special 
research or discuss design changes. 


BACK NUMBERS: Only as available. Within 
last 6 months, face value. 7-1 2 months, add 
5c surcharge; 1 3 months or (Jtder, add 1 Oc 
surcharge Post and packing for 60c per 
issue extra. 

OTHER QUERIES: Technical queries out¬ 
side the scope of "Replies by Post' may be 
submitted without fee, for reply in the 
magazine, at the discretion of the Editor. 

COMMERCIAL, SURPLUS' EQUIPMENT 
No information can be supplied 

COMPONENTS: We do not deal in elec¬ 
tronic components. Prices, specifications, 
etc., should be sought from advertisers or 
agents. 

REMITTANCES: Must be negotiable in Aus¬ 
tralia and made payable to "Electronics Aus¬ 
tralia". Where the exact charge may be in 
doubt, we recommend submitting an open 
cheque endorsed with a suitable limitation. 

ADDRESS. All requests to the Assistant 
Editor, "Electronics Australia", Box 163, 
Beaconsfield, 2014. 
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INFORMATION CENTRE 


For fine detail work 
—a hands free 
magnifier 



The Magna-Sighter is a precision 
3-D binocular magnifier that leaves 
your hands completely free for work. 
It has hundreds of applications, 
and is invaluable for scientists, 
technicians, craftsmen, toolmakers, 
hobbyists, etc. Slips easily over the 
head-over glasses, too. Proved 
and used by many U.S. universities, 
space research bureaux, govern¬ 
ment departments and major 
industrial organisations. Available 
in 3 different magnifications. 

Price $18.00 


STC 721 


IWGNA-SGHIER 

For further information send this coupon today: 


MEAI075 


STOTT TECHNICAL SERVICES 

(Division of Stott’s 
Technical Correspondence College Pty. Ltd.) 

159 Flinders Lane, Melbourne, Vic., 3000 

Please send me full information on the 3-D Magna-Sighter. 
I understand that no Sales Representative will call. 

Name. 


Address . 


Postcode 



• Vour idea of improving cassette frequency 
response might be revolutionary were it not for the 
fact that only one tape head is used for record and 
replay, whereas loudspeaker systems generally use 
more than one loudspeaker to cover the spectrum. 
It is possible that a noise reduction system using 
dynamic filtering could be used to extend the useful 
bandwidth, however, and we plan to look into this 
shortly. Thanks for the comments. 

BIONICS: For some time now, my colleagues and 
I* have been interested in the fascinating hybrid 
science of bionics, the design and construction of 
automata based on biological examples. Unfortuna¬ 
tely, source material on this new subject is very dif¬ 
ficult to obtain, especially practical circuits of 
electronic animals. When material of this sort is 
available it usually comes from the U.K. in such 
magazines as Practical Electronics and Practical 
Wireless. 

As Australia's foremost magazine on the subject 
of electronics, we were wondering if you would con¬ 
sider writing an article, or series of articles on bionics. 
We are sure that there would be many other 
interested readers, besides ourselves. (G. Mann, 9 
Creekview Close, Rossmoyne WA 6155). 

• Although the subject of bionics is relatively un¬ 
known to us, we have had correspondence from 
some readers in your home state (Information centre, 
May 1975). For this reason, we have taken the liberty 
of printing your full name and address, so that 
interested readers will be able to contact you and 
your colleagues directly. As this is a fairly specialised 
subject, we have no plans at the present time to 
present any articles on bionics, but will keep the idea 
in mind. 

TRAIN CONTROLLER: I have built and used the SCR- 
PUT train controller described in "Electronics Aus¬ 
tralia" April 1971 (File 2/MC/9) with great success 


THE AUDITEC FM TUIMER 



AUDITEC 
MODULES 
ARE 

AVAILABLE 
FROM: 

ALAN OLIVER ELECTRONICS PTY LTD 
188 Pacific Hwy, St Leonards, NSW. 


ALL THIS 

• Mounts easily against front panel 

• Stereo/mono switching facility 

• RF sensitivity control 

• Low distortion (0.2% typ.) 

• Wide response (—3dB, 1 5Hz 
— 1 5kHz) 

• High pilot tone suppression (43dB) 

• High o/p (1 volt) 

• Tuning range 88-108MHz 

• Interstation muting, with control 

• Stereo indicator lamp on dial (LED) 

• Edge-lit dial scale 

• Tuning meter output 

• High stereo separation (45dB at 
1kHz) 

• Varicap diode tuning 

• DC supply 30 to 50 volts 

• Fully Australian designed & 
manufactured 


Phone 43 5305 

DELSOUND PTY LTD 

35 Logan Rd, Woolloongabba, Old. 

Phone 91 7048 

BUNDABERG HI-FI 

244 George St, Bundaberg, Qld. 

Phone 71 3176 
CUSTOM AMPLIFIERS 
64 Talbragar St, Dubbo, NSW 
Phone 82 3793 
HI-FI GALLERY 

186 Bridge St, Tamworth, NSW. 

Phone 65 7788 

AND FROM 

AUDITEC AUSTRALIA 

PO Box 228, Hornsby, NSW 2077. 
Phone 47 41 66. 


PLEASE SEND DETAILS OF THE 030 FM 
TUNER, AND OTHER MODULES TO. 

NAME . 


ADDRESS 


For only $69.95 (recommended ■ P CODE. 

retail price) + 27V 2 % sales tax 

_____ l EA9 79 


-I 

i 

i 

i 

j 


"INNERBOND" 

(Regd ) 

BONDED 

ACETATE 

FIBRES 

FOR PACK ING-IN 

SPEAKER ENCLOSURES 


A new resilient Bonded Wadding made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for sound absorption 
"INNERBOND'' is light, clean, dust free and 
easy to handle Because alt the fibres are bonded 
"INNERBOND" will hang as a "curtain" and 
will not fracture or break down due to vibration 
"INNERBOND" is odourless, highly resistant to 
attack by bacteria or funjus and is vermin 
repellant. "INNERBOND" at 16oz sq yd has a 
normal thickness of 1" and at this density is 
recommended as a packing in speaker en 
closures for sound absorption 


if unobtainable 

For.l sq. yd. as above send $100 
For 2 sq. yds. as above send $3.75 
For 4 sq. yds. as above send $6.50 

+ POSTAGE AS APPLICABLE 

WONDER WOOL 

PTY LTD 

87 JAMES STREET, LEICHHARDT 
NSW 2040 

Box 548 - GPO, Sydney 2001 
Phone 56 2780 
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on HO train circuits but I have not had the same 
experience with a similar controller built for an "N" 
gauge system. I have used a Motorola 2N4443 SCR 
but otherwise the circuit is as specified. Voltages are 
okay but the train operates slowly and throttle has 
no effect. 

I have come to two possible conclusions as to the 
cause of my problems; one that the SCR operating 
voltage is higher than that for the C20D, or "N" gauge 
trains have a different EMF effect to that for which 
the circuit is designed. (L. D., Auckland, NZ). 

• Our conclusions from your letter (which we have 
condensed), is that the FET is faulty or the 3.9k resis¬ 
tor has been inadvertently replaced with a low value. 
The different SCR should cause no problems. 

CASSETTE TAPE: In the February 75 issue of "Elec¬ 
tronics Australia" is a review of the Sony TCI77 
cassette deck. 

To date I have been a reel-to-reel man and 
presently operate a Revox A77 with which I am very 
happy. I will shortly be acquiring a Sony TCI 37 which 
seems electronically similar to the Sony TCI 77. This 
brings me to the point of this letter which Is the dif¬ 
ficulty, apart from lengthy comparisons, of deciding 
which brand of cassette tape to use. Leaving aside 
the complication of Ferrichrome, the point is to 
choose between chromium dioxide and ferric tape. 


Why, for example, did you use TDK ED and BASF 
tape for the TC177 and not Sony tape? Is there any 
real difference? The price difference of nearly twice 
seems to mitigate against chrome, particularly if the 
ferric is smooth and flat to say 12kHz. 

I would appreciate any views or data you have 
which is relevant to this problem and particularly to 
the Sony TC137, if you have examined it. (E. B., 
Wollongong, NSW). 

• To answer your first question, the tapes we used 
for testing the TCI 77 were those on hand and they 
can be expected to be very similar to Sony ferric or 
chromium dioxide. You are right in suggesting that 
there is little advantage with chromium dioxide in 
view of the price differential. We have little extra data 
on the subject which would alter your present view. 


ERRATUM 

PLAYMASTER 146 AM-FM TUNER (Septem¬ 
ber, 1975, File No. 2/TU/44). Add to the parts 
list 1 transformer, 240V primary 12.5V 150mA 
secondary, Ferguson PF2851, A & R 6474, or 
similar. The 470 ohm decoupling resistor to the 
second 9187 IF transformer is shown in error 
as 4.7k on the PC board wiring diagram. 


FORUM continued from page 63 

Are the stockists themselves beyond 
criticism? I think not. If they decide priv¬ 
ately that a particular project won't take 
on (and this is part of the judgement they 
have to exercise) they may not even 
order the key components until there is 
a line of customers pounding on the 
counter. Or they may order conserva¬ 
tively,. or advertise prematurely, with 
much the same result. 

If we had another page to spare, we 
could tell quite a story about situations 
where we've been caught out, other 


journals have been caught out, suppliers 
have been mistaken or mislead, or where 
stockists have misjudged their own 
market. We might even be able to sug¬ 
gest (in hushed tones) that the Dick 
Smith organisation is subject to the same 
human frailties as the rest of us! 

But the point is taken and we're willing 
to make a bargain: We'll do the best we 
can in the future if suppliers (including 
Dick Smith) will do the best he (or they) 
can! $ 


Q-METER PROJECT continued from page 73 


should now be excellent and the output 
to the Q-meter is thereafter adjusted 
only by the Output control R1. The 
process should be repeated when 
switching to other frequency ranges. 

To measure the Q of a coil, connect 
it to the "L" terminals, switch the volt¬ 
meter to "V" and adjust the oscillator 
output to give 1 volt exactly at the 
frequency of measurement. Switch the 
voltmeter to "Q", tune C2 to resonance 
and read the Q on the voltmeter scale 
in terms of indicated voltage XI00. 

A good earth connection will probably 
be needed and this should be to an Earth 
terminal on the Q-meter, located near C2 
and connected to it by a short copper- 
braid pigtail. 

The effective Q of other components 
such as fixed capacitors can also be 
measured and calculated by appropriate 
formulae, but these are perhaps outside 
the scope of this article. They can be 
found discussed in any good general 
textbook, such as Terman's "Electronic 
Engineer's Handbook". For such work, 
standard coils of known high Q and 
appropriate inductance for the fre¬ 
quency or measurement will be needed 


as accessories. They can be constructed 
without trouble by using ferrite pot cores 
mounted on suitable plug-in bases and 
preferably wound with Litz wire. 

The oscillator draws a current of 
around 3.5 mA from the 9-volt battery 
with the specified transistors. Drain from 
the 1.5 volt cell is in microamps and 
negligible. Should output voltage on the 
highest frequency range be found 
inadequate for any reason the supply vol¬ 
tage can be increased safely to 12 or 15 
volts. 

The MOSFETs come equipped with a 
tiny shorting spring around their leads to 
protect against accidental gate insulation 
breakdown, and these are best left in 
place until all soldering has been 
completed. ® 

REFERENCES 

(1) P. J. Baxandall: "The Fundamental Princi¬ 
ples of Transistor Circuits. Lecture 4. Tran¬ 
sistor Sine-Wave Oscillators". Royal Radar 
Establishment Journal, No. 45, October 
1960. 

(2) J. Luijckx: Letter, "Circuit Magnification 
Measurements". Electronic Engineering, 
June 1 957, page 298. 



ANNOUNCE THE ARRIVAL 
OF A BULK SHIPMENT OF 
DUKE AM/FM/MPX 
STEREO TUNERS 

Specifications: 

FM-88-108MHz 
Sensitivity 6uV 
S/N ratio better than 50dB 
IF Rejection better than 90dB 
Stereo separation better than 30dB 
Muting and AFC switches 
Linear scale dial 
Signal strength meter 
FM stereo auto mpx. 

AM—535-1605kHz 

Sensitivity 50dB 
IF rejection 45dB 
Selectivity 25dB 
Ferrite bar antenna 
Flywheel tuning 



DUKE A100 


RECOMMENDED 
RETAIL PRICE $99 

WHOLESALE ENQUIRIES TO: 

John Carr & Co Pty Ltd 
405 Sussex St, 

Sydney. 

Phone 211-5077 

RETAIL ENQUIRIES TO: 

Jaycar Pty Ltd 
PO Box K39, 

Haymarket 2000. 

Phone 211 5077. 


ELECTRONICS Australia, November, 1975 


107 







Plessey show that great sounds can come 
from small nackaoes 

^ 9 The PE 800 


An addition to the PE series- 
the PE800 is superbly 
engineered for enthusiasts who 
want quality performance 
without sacrificing too much 
valuable living space. 

The PE800 provides impressive 
overall response with a high 
performance low compliance 


8-inch driver and two 3-inch 
curvilinear tweeters. 

Cabinets are beautifully finished 
in hand-rubbed American walnut 
woodgrain and the easily 
removable open cell polyure¬ 
thane foam grille brings good 
looks as well as acoustic 
transparency. 


PE800’s are supplied as matched pairs and carry a five-year 
guarantee. Also in the series is the PEI000, an acoustically tuned 
3-way three speaker system. 


Frequency 

Response 


Power 

Handling 


Dimensions 


PE800 

45 Hz to 20 kHz 

20w RMS 

40w Programme 

555 mm h 

370 mm w 

240 mm d 

PE1000 

40 Hz to 30 kHz 

20w RMS 

40w Programme 

597 mm h 

390 mm w 

299 mm d 




Further information is.available 
from the listed outlets or direct from: 
Plessey Australia Pty. Limited, 
Components Division, 

The Boulevard, 

Richmond, Vic. 3121 


Available now from: NSW-Lawrence and Hanson Pty. Ltd., Martin De 
Launay Pty. Ltd., Dick Smith Wholesale Pty. Ltd., Haberecht’s Radio & TV 
Services. VIC-Lawrence and Hanson Pty. Ltd., Radio Parts Pty. Ltd., 
Fidelity Hi Fi, McGrath Radio. QLD-The Lawrence and Hanson Electrical 
Co. (Qld.) Ltd., L. E. Boughen & Co. SA-Gerard & Goodman Pty Ltd 
K. D. Fisher and Co. WA-Atkins Carlyle Ltd., H. J. McQuillan Pty. Ltd ' 
TAS-Quantum, W. & G. Genders Pty. Ltd. CANBERRA-Allied Hi-Fi 

AR7 
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Marketplace 


FOR SALE 


FREE OFFER!!! FREE OFFER!!! FREE OFFER!!! 

FREE OFFER OF 5 OF BC557 TRANSISTORS WITH EVERY 
PURCHASE OF $5 OR MORE, FOR THIS MONTH ONLY!!! 
TAKE ADVANTAGE OF THIS FREE OFFER NOW! DON T 
DELAY! GUARANTEED MONEY BACK IF NOT SATISFIED! 
ELECTROLYTICS AT UNBEATABLE PRICES ALL TOP 
QUALITY PIGTAILS. 2uf / 300v-18c. 1 6uf/300v-25c, 
25uf/300v—30c, 32uf/450v—60c. 10Ouf / 200v—70c, 
200uf / 65v—60c, 10OOuf/25v— 50c, 2500uf / 25v-80c 
TRANSISTORS: BC557 (BC177, BC157), BC558 (BC178. 
BC158), BC559 (BC1 79. BC159). BC338, AS148. AS149. 
AS320, AS322, AS205—All only 20c ea. GLASS REC¬ 
TIFIER IN5059 (EM402) 200v. lA-IOcea GERMANIUM 
DIODE IS188 (OA90)—8c ea COPPER CLAD BOARD at 
Incredible Prices 6" x 3“—25c, 12" x 9" — $1.75. Minia¬ 
ture Tuning gang with inbuilt trimmers—50c INTEGRATED 
CIRCUITS AT GENUINELY BARGAIN PRICES-DIGITAL 
T.T.L. 7400, 7401, 7402. 7410. 7420, 7430. 7440—35c 
ea.. 7404—45c, 7408-50c, 7413-80c, 7473. 7474. 
7475—$1.05 ea . 7441, 7442— $1 75 ea.. 7447 — 
$2.20, LINEAR OP AMPS 741 (D.l P.)-85c, AUDIO AMP 
PA234 1 w R.M.S. (incl. Cct Diagram)—95c ea SUPER BAR¬ 
GAIN PACKS-POLYESTER CAPS All 10% Tol in volt, of 
1 60v, 270v, 400v (Mixed)—100 for $3.50. RESISTORS: 
Mostly 5%, 10%. ’/aw, 1w (Mixed)-100 for $1 25. TRAN¬ 
SISTORS, NEW. BRANDED pnp and npn germanium types 
(Mixed)— 10 for $1.50. ELECTROLYTICS: Top quality 
Pigtails incl. low volt, and high volt — 25 for $ 1 90 
CERAMIC CAPS: Excellent quality low and high volt 
types—50 for $1. TANTALUMS: Miniature types at incred¬ 
ible price of 20 for $1.90. POTENTIOMETERS Including 
dual, single, switch and preset pots—20 for $2.95. Post and 
Pack 45c or extra for heavy parcels MICRONICS, P.0. Box 
175 Randwick, N S W. 2031. 


TELEVISION PICTURE TUBES at low cost 21'' —$27; 
23"— $27 and $37; 25"—$43. Two year guarantee T E L - 
Leigh-Tubes Pty Ltd, 137 Belmont Street, Alexandria 2015 
Phone 51 2854 


POSITIVE VOLTAGE REGULATORS: 305 up to 40 volts 
TO-5 $2.00; 340 T series 5V. 6V. 12V, 1 5V & 24 volts 
(specify voltage wanted) TO-220 $2.25; 376 up to 40 volts 
mDIP $1.10. NEGATIVE VOLTAGE REGULATOR 304 up 
to -30 volts TO-5 $1.60. OPERATIONAL AMPLIFIERS 
301 TO-5 or mDIP 60c 307 TO-5 or mDip 90c, 709 to TO-5 
or DIP 75c; 741 TO-5 or mDIP 80c. 747 (dual 741) TO-5 
or DIP $2 45. 748 (freq. adj.) mDIP $1 25; 3900 QUAD 
DIP 80c. VOLTAGE FOLLOWER 302 TO-5 $1.10 DIGITAL 
CLOCK CHIPS MM5311 28 pin BCD 4 digit mux $8 95; 
MM5312 24 pin 1 pps BCD 4 digit mux $7.95; MM5314 
24 pin 6 digit mux $8 95, MM5313 28 pin I pps BCD 6 
digit mux $8 95; MM5316 40 pin alarm 6 digit $9 95. All 
parts new & guaranteed; Data sheets supplied upon request 
with order. WORLDWIDE ELECTRONICS, PO Box 308. 
HORNSBY. NSW 2077 


40 + 40 WATTS RMS at 1 KHz into 8 ohms is the output 
of the new PIONEER SA 7300. Sophisticated electronic pro¬ 
tection circuitry is another feature Selling this month only 
at $185 (usually $199) Postage Qld $2.00. elsewhere 
$5.00 Alternatively, a stamped addressed envelope will 
bring you our new mail order catalogue of top quality high 
fidelity equipment. FIDELITY SERVICE. 19 Borman St. 
Slacks Creek. Qld. 4114. 


12" SANYO B & W TV, UHF Frequency, $70 O N O 
Telephone (02) 932000. Mr Hardy 


REPAIRS 

to Japanese radios, car radios, cas¬ 
settes and 8 track recorders. Send 
by mail or call in. 

PETER G BROUGHTON 
99 SUSSEX ST SYDNEY. 2000 
(Near King St) Ph. 29 3845. 


RESISTORS AND CAPACITORS: Packs of 255 first quality 
Philips Vi watt 5% resistors $5.50 per pack Choice of either 
STANDARD PACK containing 5 each of standard values from 
10 ohm through 1 meg ohm, or COMPUTER PACK which 
contains a proportioned selection of resistors. If two or more 
packs are ordered, the price drops to just $5.00 per. pack 
Individual standard pack resistors (10 ohm—1 meg ohm) 
may be ordered at a price of 2.5c per resistor (1, 12. 1 5, 

1 8. 2.2. 3.3. 4.7, 5.6, 6.8. 8.2, are the decades available) 
CERAMIC CAPACITOR PACK consists of 80, 50 volt minia¬ 
ture plate ceramic capacitors 5 each of the following values: 
10, 25. 47, 68. 120. 270. 470. and 680 pf and 001. 
.0022, 0033. .0047, .01. .02, 047 and 1 mf. The price 
is $5.50 per pack, or $5.25 if 2 or more packs are ordered 
POLYESTER CAPACITOR PACK consists of 55, 100 volt 
polyester capacitors. 5 each of the following values: .001, 
.0022. .0033. .0047. .01. .022. 033. .047, 068, .1 and 
.22 mf. Price is $5.25 per pack, or $5.00 if two or more 
packs are ordered. Individual capacitor prices are: CERAMIC 
10, 25, 47. 68. 120, 270, 470 and 680 pf and .001 mf, 
5c each. .0022. .0033, .0047. .01, .02. 047 mf are 8c 
each, and .1 mf are 9c each. POLYESTER 001, .0022. 
.0033. .0047. and .01 are 7c each. .022, .033. .047. .068 
mf are 10c each, .1 and .22 mf are 13c each. Postage is 
included in the price of all orders of $5.00 or more. Orders 
of less than $5.00 add 40c for postage and handling 
Enclose cheque or money order with each order to: M & R 
ELECTRONICS. 575 Sydney Road. Seaforth, NSW 2092 


BUILDING TRANSMISSION LINE SPEAKER 
ENCLOSURES? Raw long-haired lamb s wool for Bailey or 
similar enclosures—see Wireless World May 1972 and Elec¬ 
tronics Australia July 1972 and May 1 975. 6 kilos (sufficient 
for two enclosures) $ 14 plus freight collect Write enclosing 
remittance to P Mills, PO Box 120. Mudgee, NSW 2850. 


WE SELL Construction Plans TELEVISION 3D converter, $25 
camera, Kinescoping recorder, VTR Colour Converter. HOB¬ 
BYIST: Electronic Microscope, 96-hour music system, voice 
typewriter. Morse Code to typewriter copier, solid state Tele¬ 
type TELEPHONE Answering machine, pushbutton dialler, 
phonevision. Autodialler. Car Telephone Extension, legal 
connecter BROADCAST: Special effects Gen., Time Base 
Corrector. Plans $7.50, air shipped from our USA research 
labs COURSES: Telephone Engineering $52. Security Elec¬ 
tronics $33. Investigative Electronics $29.50. Super Hobby 
Catalog plus 1 year's Electronic Newsletter, air mailed 
$ 1.00 Don Britton Enterprises, Suite 28, 280 Pitt St., Syd¬ 
ney, Australia 


INTEGRATED CIRCUIT DISCOUNTS. 741c OP AMP mDIP 
60c ea. —555 TIMER mDIP 89c ea - 556 DUAL TIMER 
DIP $1 46 ea -LM3900 QUAD AMP DIP $1.00 ea -Add 
30c per order for post and packing. Minimum order $5.00 
BYMAIL PRODUCT SERVICES. PO BOX 193. RINGWOOD 
3134. 


PMG RELAYS: 4—$2 20—$8. 250 100k res. 2%1W HS. 
$3 PMG counters 50c. lOOpF—47pF 5kV disc caps 
10—$2 50 PMG uniselectors 5 bank 25 position $3. P 
trans. eq ADZ11 on finned HS $2. Add post. 1 Tolmie 
Street, Toowoomba Qld. 


CASSETTES: Therapeutic, Motivational. Low Cost. Many 
topics, inc lose weight, stop smoking, stammering, increase 
confidence, succeed, etc Free extensive list HOME EDUCA¬ 
TION. 18E Polaris Drive, East Doncaster. Vic 3109 


ENGLISH—TOP QUALITY— 40W RMS mono transistor ampl 
boards Sens 200mV—resp. 10Hz to 60kHz—IdB. Load 4 
ohms-PS 45V. Bridged op. 80W RMS-details supplied. 
$ 18 80 ea. incl. post Limited quantity. Graham Sinclair Cus¬ 
tom Electronics, c/o Post Office, Murarrie, 4172. 


CLEARANCE ICs: 7400, 7404. 7405, 40c. 7474. 7490, 
7491, NE555 $1.00; EM404 20c, unmarked UA709 30c; 
Min 12V 4 c/o Relay with Base $1.00. 40V Relay 4 c/o 
$ 1.00. 30 Pin Plug & Socket 50c, Computer Boards 50c. 
P & P 50c. Birnlee Trading. PO Langwarrin. Vic 3910. 


COMMUNICATIONS RECEIVER: Lafayette HA600A; gen 
coverage, 3 months old, used little, exc. condition, c/w 
instruction booklet. $130. 88 McIntyre Dve, Altona. 3018 
Ph: 398 2780 


LANTHUR 

ELECTRONICS 

69 Buchanan Avenue, North Balwyn, Vic. 
3104. P.0. Box 162. Ph. 85 4061 


ELECTRIC MOTOR SPEED 
CONTROLLER BASIC KITS 

For controlling speed down to stop of any ac/dc brush 
type motors, especially hand tools of all kinds. Consists 
of triac. resistor, diodes, potentiometer, knob, 3 pin base 
& plug and circuit. 

5 amp. size (1200 watt) $8.50 

10 amp. size (2400 watt) $9.50 

Price includes postage. 


LAMP DIMMER BASIC KITS 

For controlling incandescent lamps from full to out at up 
to 1200 watts. Consists of triac, diac, capacitors, resistors, 
potentiometer, knob, ferrite rod, enamel wire & circuit. 
Price including postage $6.95 


PLASTIC CABINETS 

Suitable to contain above speed controller or lamp dim¬ 
mer. Approx, size—11 7 x 62 x 35 mm. 

Price including postage $ 1.45 


BATTERY SAVER BASIC KIT 

Replaces batteries in radios, tape recorders, record 
players, toys, instruments etc. Consists of tapped transfor¬ 
mer, bridge rectifier, filter capacitor & circuit. Will supply 
dc voltages from 6 to 15. 

One amp. size $8.75 includes postage. 

Two amp. size $ 14.25 plus postage $ 1.00 


BATTERY CHARGER BASIC KIT 

For charging wet batteries 12 volt at 2 amps. Consists of 
transformer, bridge rectifier, ballast resistor & circuit. 

$9.25 Plus postage $1.00 


PANEL METERS 

Moving iron ac/dc type. 0-10 ar*p. Clear plastic face 
approx. 55 x 55 mm. Price including postage $4.75 


DIODES 

High quality miniature glass type. 

400 piv. at 1 amp. Six for $ 1.00 

Twenty for $2.50 
Price includes postage. Fifty for $6.00 


TIME CLOCKS 



SANGAMO 

$15 

DAY OMIT 
DEVICE 


HORSTMANN 

$12 

Now with 
spring reserve 


SANGAMO 

$12.50 

LESS 

DAY OMIT 
DEVICE 


240V 50 cs 1 5A Contacts 

Used tested and guaranteed 


PACK & POST $1.50 
Vic. & Qld. $1.60 W.A. $2.50 


CLOCK DISPOSAL CO. 

P.O. Box 147 
LINDFIELD. N S W. 2070 
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UNITED TRADE SALES 
PTY LTD 

280 LONSDALE STREET, 
MELBOURNE, 3000 
TELEPHONE: 663 3815 


THIS MONTH’S SPECIAL: 

Solid State R.F. Amplifiers brand new in carton 
with manuals. These amplifiers are the size of 
a car radio. 

SPECIFICATIONS: 4 watts max input, output 25 
watts, output impedance 50 ohms. The line up 
of these units is as follows: All units are modules 
namely RF Keying Module, Automatic Power 
attenuator, Input attenuator, A.L.C. Driver 
Final—all push pull. Low Pass Filters, Directional 
watt meter, antenna matching network. 
Frequency range 30MHz to 75MHz 24V D.C. 
operation. 

Size 11 x 7 x 2 V 2 ". Price only $24. P/P $3. 

BARGAIN: Transistors unmarked mixed $2.50 
per 100 P/P 40c. 

QQE06 Ceramic Sockets $2 each P/P 40c. 
Crystal Filters 10.7MHz 30KHz $5each P/ P 75c. 
Ceramic Filters 455 KHz 25c each P/P 15c. 
Resistors mixed $1.50 per 100 P/P 40c. 
Capacitors mixed $1.50 per 100 P/P 40c. 

Small A C. 240 volt motors 6 R.P.M. $5 each 
P/P $1. 


MARKETPLACE - Cont. 


COLOUR TV VOLTAGE TRIPLERS: Silicon type $11.50 + 
2716% tax. Selenium type $ 12.50 + 2716% tax. At Adrian 
Mitchell s TELEVISION REPLACEMENTS, rear 139 Union 
Rd. Surrey Hills 3127. Phone (03) 89 101 9. Where the TV 
technicians meet. 


GET IN EARLY FOR CHRISTMAS: EA handbooks make great 
gifts at Christmas time. Order now in plenty of time for mail¬ 
ing. See our advert last month, page 60. 


READER SERVICE 


AUSTRALIAN RADIO DX CLUB: For overseas and long dis¬ 
tance shortwave and medium wave reception for DXers and 
SWLers. Monthly bulletin. Send 30c stamp for membership 
details to ARDXC, PO Box 227. Box Hill, Vic 3128. 


FOR HIRE All Test Instruments, free delivery (Sydney Metro 
Only), free technical advice. Design, repair services also 
available Ring HOBBY HIRE any time, any day on (02) 
50-4361. 


RADIO TRADESMAN. Ref. No. (J/01), Forests 
Commission, Stawell 

SALARY RANGE: $6,953-$7.380 

DUTIES: Under direction, to install, service and construct 

fixed and mobile radio equipment. 

QUALIFICATIONS: To be a suitably qualified and 
experienced radio tradesman. A licence to drive a motor 
car. 

NOTE: If the successful applicant has appropriate 
experience in the communications field, he may be eligible 
for appointment as a Radio Technician 
($7,754—$8,099). 

Applications in writing, quoting reference number (J/01), 
stating age, qualifications and experience to reach the 
Secretary, Public Service Board, 1 Treasury Place, 
Melbourne 3002, by not later than 9 30a.m . on Wednesday 

3 December 1975. 



Applications are invited for the position of 

SENIOR TECHNICIAN 

with country radio station. 

BOCP or equivalent qualifications. Duties 
include maintaining new SMC automated 
switcher, near-new AWA transmitter and 
up-dating studio facilities. 

Apply to The Manager, 

Gympie-Noosa Broadcasters Pty Ltd., 

Box 42, Gympie, Qld. 4570. 


SERVICE MANAGER 

For long established provincial 
appliance/TV store. (Member of 
Qld. "Betta" group). 

Duties: Direct day to day service operations—TV, 
white goods etc—parts inventory control- 
co-operation with sales division—service 
assistance when time permits. 

Qualifications: Wide experience—TV, or elec, 
trades certificate; staff leadership and training 
capability; ideally in age range 28-40 years. 
Excellent conditions, modern fully equipped 
workshop, attractive remuneration. Consideration 
could be given to successful applicant 
acquiring up to half share in service subsidiary. 
Apply with brief resume of experience to: 

Manager, "Betta Stores" 

PO Box 42, Everton Park, Qld. 

4053. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA RD, STANMOfiE, NSW 2040. PH. 56-7398. 



SERVICE PACK SPECIALS. 


VALUE FOR YOUR MONEY. 


CERAMIC CONDENSER PACK 

all different values 

100 for $2.50 

MICa PACK 

A 50 for $3.00 

B 20 for $1.80 

RESISTOR WIRE WOUND Pack 

50 for $5.00 

3 & 5 & 10 watt. 

STEREO TURNTABLE KIT 

with pick up arm & 
motor $7.90 

RESISTOR PACK 

Mixed 1 watt & V6 watt 

100 for $1.50 

POTENTIOMETER PACK 

20 for $2.50 

DOUBLE POTENTIOMETER P«.ck 

10 for $4.00 

VIBRATORS 6V 

521 1 A.W.A. 

$1.00 

POLY PACK The Best 

50 for $2.00 

5BP1 OSCILLOSCOPE TUBE 

still only $1.50 

SELENIUM RECTIFIER 2.5 amp 

SPECIAL at $1.50 

TRANSISTOR SPECIAL 

MJ 3055-2 N3055 
$1.15 

8 ELEMENT AERIALS 

406 or 215 
$ 1 5.00 by train 

PORTABLE PYE GRAM 

cabinet only 
$3.50 

TRANSISTOR SPECIAL 

BC147, BC148, BC149 

10 for $1.20 

TRANSISTOR SPECIAL 

2SC463A equivalent 

BUI05 $2.60 

T.V. BALUN 

300 ohms to 75 ohms 

80c 

B.S.R. AUTO CHANGERS 

Ceramic cartridge $41.00 G11 204 
Magnetic cartridge $49.00 G11302 


6CM5 $1.90 
6BL8 $1.30 
6BM8 $1.30 
6Y9 $1.70 

6JW8 $1.38 


VALVE SPECIAL 

6DX8 $1.40 
6BU8 $1.68 
6GV8 $1.40 
6GW8 $1.40 
1S2 $1.40 


6X9 $1.55 
6U9 $1.55 
6AL3 $1.40 
6SN7 $1.00 


SPECIALS ON SPEAKERS 

Magnavox speakers 

6WR $10.75 8WR $11.85 10WR$13.85 
5FX 5" tweeter Rola 1 5 ohms $3.00 
6" MSP 3.5 ohms $3.50 
6 by 9 3.5 ohms $4.20 


Ex ANODEON POTS 

with handy sw/backs 
10 for $4.50 


E.H.T. SOCKETS 

1B3 and 1S2 
10 for $2.00 


WALKIE TALKIE 

Sanyo 5 Watt 
Hand held only 
$75.00 each 


3" IMA METERS 

was $7.90 now 
$5.95 


SPECIAL T.V. TX. 

240v to 11 5v 
6.3v 4 amp. $2.00 


Please add 15% to all parcels 
for postage and packing, 
thank you. For all heavy par¬ 
cels please state nearest rail 
station. 


no 
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WILLIS TRADING CO. 

PERTH G.P.O. Box No. X221 7, W.A. 6001 


429 MURRAY ST.. 

PERTH. W A 
21 7609 21 7600 


LAFAYETTE 

27MHz TWO-WAY RADIO 

FOR INDUSTRY, FARM, 
BOATS, SPORTS, ETC. 




MICRO 66 

Only 1-15/ 16"Hx 5-3/ 16 "Wx 6-13/ 16"D 

5 WATTS 


6 CHANNELS 


$139.50 (Crystals Extra) 


The latest in the famous LAFAYETTE Micro series the 
MICRO 66 embodies the versatility, reliability and perfor¬ 
mance which have made LAFAYETTE famous throughout 
the world in 27MHz communications With an extra sensi¬ 
tive receiver of better than 1 uV for 10db S-to-N ratio. 

Range-Boost'" modulation circuitry, a built-in speaker 
plus push-button selected external speaker-microphone 
(supplied), the MICRO 66 is ideal for Boats or Base Station 
operation Operates from 12V DC or 240V AC with 
optional Base Station Power Supply 


SCHMIDT - CASSEGRAIN 
MULTI-PURPOSE TELESCOPES 
ASTRONOMY - PHOTOGRAPHY - NATURE STUDY 


CELESTRON 


5 WATTS 
12 CHANNELS 

DYNA-COM 12A 

$ 1 39.50 (Crystals Extra) 


A powerful 5-Watts input power in 
a hand-held transceiver! Excellent 
sensitivity and selectivity. Rug¬ 
gedly designed for extra reliable 
performance. This high-power 
walkie-talkie operates from internal 
batteries (rechargeable Ni-cad bat¬ 
teries available) or an external 12V 
source 


All above transceivers are P.M.G. 

Type Approved (Licence Required). 

A LARGE RANGE OF ACCESSORIES IS AVAIL¬ 
ABLE. ANTENNAS. CRYSTALS. CONNECTORS. 
ETC PLEASE ENQUIRE FOR DETAILS. 


AFAYE T TE 

ELECTRONICS 

div. of Electron Tube Distributors P/L 

94 ST. KILDA RD. ST. KILDA 
VIC., 3182 Phone 94 6036 


Visit our modern and fascinating showrooms. 

See the greatest range of telescopes and astronomical equipment anywhere in the 
world—or send 40c for informative catalogue 

Telescopes for all purposes Build-it-yourself kits Binoculars Microscopes Books, 
charts, atlases Weather equipment. 

ASTRO OPTICAL SUPPLIES PTY. LTD. 

SYDNEY 11 Clarke Street, MELBOURNE Mid City Arcade, 

Crows Nest. Phone 43 4360 200 Bourke Street. Phone 663 2761 


1 WATT 3 CHANNELS 

Model HA-310 

$73.50 (Incl. 27.240MHz) 


1,000's of LAFAYETTE HA-310 
walkie-talkies in use in Australia. 
100 ,000's throughout the world 
attest to their superior qualities A 
professionally designed, sturdily 
constructed, commercial quality 
unit for top performance and long 
term reliability Rechargeable 
Ni-cad batteries are available to 
suit. 


6 DIGIT 

CLOCK KIT :^C V 
Complete 
with Cabinet 
$32.95 


Also Calendar Clock 
with alarm $45.00. 


AM-BC Short Wave 
CAR RADIO 
Cassette 
$95.00 


SCORPIO 
IGNITION 
SYSTEM KIT 


The Scorpio CD Ignition ensures 
better performance with up to 
50,000 miles between tune- 
ups. "Scorpio'' Car Ignition Kit, 
$27.50 


ELECTRONIC TOOL KIT. 
$19.75 


BARLOW-WADLEY 

RECEIVERS 


Model XCR-30 Mk II 500kHz to 
31 MHz continuous coverage, 
crystal controlled reception of 
AM / USB / LSB / CW. Price 
Now $279.00 + P & P. 


I 

FM Monitor Receiver 2 Channel 
available for either Low or High 
Band. $110.00 plus Crystals. 


CUBE 

SPEAKER 


4" 8 Ohm 4 Watt 
50-20 kHz 
In Modern Colours 
$7.65 


VHF 

CONVERTER 

TUNER 

110-136 MHz 
couples to 
broadcast receiver, 
$14.95 
P & P 55c 


NEW MODELS 


7 TRANSISTOR RADIO KIT 
Silicon transistors, complete 
with instruction book, carrying 
case and earphones. 

Special Price $5.95. 

10 TRANSISTOR RADIO KIT 
With RF stage $10.95. 

Post & Pack, 75c. 
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EUCTROLUBE 




THE UNIVERSAL 
MECHANICAL AND 
ELECTRICAL 
CONTACT CLEANER 
AND LUBRICANT 


INCREASES CONDUCTIVITY, LOOSENS AND 
PREVENTS TARNISH AND CORROSION, 
REDUCES ARCING, REPELS MOISTURE, 
NON-TOXIC 

AVAILABLE FROM LEADING ELECTRICAL WHOLESALERS 

Information on 2 A-X and other Electrolube 
Products is available from Australian Agents: 

RICHARD FOOT (AUSTRALIA) PTY. LTD 

63 HUME STREET, CROWS NEST, N.S.W. 2065. Telephone: 43-0326. 


Instrumentation 
and Measurement 

Following the success of the first residential course on An 
Integrated Approach to Measurement, Instrumentation and Control, held 
last year, a revised and improved second course will be held at the 
University of New England, Armidale, N.S.W., from 29th November 
to 5th December, 1975. 

This couse has been designed for engineers, technicians, research 
workers, management executives — in fact, all engaged in the design, 
manufacture, operation or distribution of modern instrumentation. 

It covers the bases of measurement, design of instruments, classes of 
measurement sensors, data processing, information retrieval and 
promotion of hardware. 

For brochure detailing the course, please write to or phone: 

Department of Continuing Education, 

UNIVERSITY OF NEW ENGLAND, 

Armidale, N.S.W. 2351. (Phone 72 2911 ext. 2123) 


SUBSCRIPTION SERVICE 


Subscription Rates 

$A 12.00 per year 
within Australia. 

$A 15.00 per year 
elsewhere. 

Make sure you receive every copy of the magazine by ordering it from your 
newsagent or the publisher. For publisher subscriptions post this coupon, 
with your remittance, to Subscription Dept, PO Box M204, Sydney Mail Exchange, 
2012. Subscription will start with first available issue. 


Name .... 
Address. 



Postcode . 


Enclosed is.for.. 


years 


Advertising Index 


ACE Radio 
Allen Organs 

Amalgamated Wireless (A sia) Ltd 
Amateur Astronomers Supply Co 
Anderson Digital Electronics 
Arlunya Pty Ltd 
Atlas Electronics 
Auditec Australia 
Australian Consumers Assn. 
Australian Time Equipment Pty Ltd 
Betta Stores 

Bright Star Crystals Pty Ltd 
British Merchandising Pty Ltd 
Peter G. Broughton 
BWD Electronics Pty Ltd 
John Carr Pty Ltd 
L. E. Chapman 
Maurice Chapman Pty Ltd 
Classic Radio Service 
Clock Disposal Co 
Colrose Electronics 
Deitch Bros. 

Dick Smith Electronics Pty Ltd 

Dynetics 

EA Handbooks 

E. D. & E. (Sales) Pty Ltd 

Edge Electrix 

Electronic Agencies 

Elliot Machine Tools Pty Ltd 

Fairchild Australia Pty Ltd 

Ferguson Transformers Pty Ltd 

Richard Foot (Aust) Pty Ltd 

4GY 

General Electronic Services Pty Ltd 

George Hawthorn Electronics 

Haco Distributing Agencies Pty Ltd 

Ham Radio Suppliers 

International Correspondence School 

International Dynamics (Agencies) Pty 

IRH Natronics Pty Ltd 

Jacoby, Mitchell & Co Pty Ltd 

Lafayette Electronics 

Lanthur Electronics 

Marconi School of Wireless 

McGills Newsagency Pty Ltd 

National Radio Supplies 

Non-Linear Systems 

Philips Industries Ltd 

Plessey Australia Pty Ltd 

Pre-pak Electronics 

Radio Despatch Service 

Ralmar Agencies 

RCS Radio Pty Ltd 

Peter Shalley Electronics Pty Ltd 

Sicura Watches 

Sony Kemtron Pty Ltd 

Stott's Tech Correspondence College 

Stott's Magna Sighter 

Tektronics Pty Ltd 

United Trade Sales Pty Ltd 

University of New England 

Victorian Forests Commission 

Willis Trading Co 

Wireless institution of Australia (NSW) 
Wonder Wool Pty Ltd 
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With a guaranteed minimum All have been designed with the 
power output of 300 watts per same painstaking attention to 
channel • a continuous detail — and the same 
rating of 600 watts RMS . . . manufacturing enthusiasm and 
into 8 ohm speaker systems, and precision — as the LUXMAN 
a TFHD of 0.05% through a flagship, the magnificent 
frequency response of 20 Hz. M-6000. 
to 20,000 Hz„ the LUXMAN Choose the LUXMAN model 
M-6000 must be regarded as which suits your stereo budgel 
the ultimate stereo amplifier. Listen to it critically — and 

« m'andtn^stereo^rfthusiast ^mpa&fin^efms of both 

LUXMAN c C- 100 0 Pre-Amplifier "'° f 3 

But, naturally, the LUXMAN 
M-6000 is not inexpensive. 

However, all is not lost. In the feh 

new LUXMAN series there are 

wide ranges of power amplifiers, 

pre-amplifiers, integrated 

amplifiers, tuners and tuner/ 

amplifiers. 


THE STEREO 
AMPLIFIER FOR 
YOU WHEN 

you’ve won the 

OPERA HOUSE 
LOTTERY. 


INTERNATIONAL DYNAMICS 
(AGENCIES) PTY LTD 
23 Elma Rd . North Cheltenham 
Melbourne Victoria 3192 


Distributed in Australia by 


' Crt, Phillip 2606. Telephone: 82-1388. 10g3 
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YOU'LL FIND IT 
QUITE AN EXPERIENCE 

...^ For those who are after a total package in Hi-Fi 
JVC presents “CREATION 310” Components 
specially matched so that each and every unit 
complements one another. 

Here are the components necessary for enjoying 
top notch stereo sound. 

The power source is our integrated stereo 
JAS310 with a power output of 50 watts 
RMS. Tuner —JTV310 offers exceptional value in 
terms of quality FM/AM reception. Speakers — 

SK33 2 way 2 speaker Hi-Fi system. Cassette Deck 

1655 with tape selector switch and noise 
suppressor. 

The JLA1 belt drive turntable with auto 
return/auto shut off completes this very impressive 
package. 

"CREATION 310” is a precision marriage of JVC 
components designed to impress your ears. Your 
eyes too will be impressed, for an optional table is 
available to house this system in a neat package. 

Ask your JVC dealer for a personal 
demonstration. You’ll find it quite an experience. 


JVC 


WT GD71J 


For further information please write to - JVC Advisory Service. P.O. Box 49 Kensington N S W 2033 
Guaranteed and serviced throughout Australia and Pacific Islands by Hagemeyer (Australasia, B.V. Branches in all states 


VICTOR COMPANY OF JAPAN LIMITED 















